7 - 
* 5 ” 65 7 5, « 
- p N : { 3 , 
54A 5 pag " > 
E at 94 = 
: 5 , 
. 1 » * 
Fs % 4 
: [ h 9 a L . 
| * 5 


PHILOSOPHY 


O F . 


EARTHOUAKES, 


NATURAL and RELIGIOUS. 


+ # 


An Inquiry into their Cauſe, and their 
ns ut | 


O Vite philoſophia dux, virtutum indagatrix, expul- 


e vitii! CickRo. 


i. 


ths 


x By WILLIAM STUKELEY, M. D. 
Rector of St. George's, Queen Square ; ; Fellow 
of the College of Phyſicians, and of ny Royal 


and er Societies. 


The THIRD EDITION. 
To which is * PART III. on the ſame Subject. 


— W 


_ 


— 


L O N 1 A 
Printed for A. and C. Cox BET, at their Corref 
State Lottery-Office W St. 3 8 
Church, Fleettreet. | = 
M.DCC.LVI. --— "OR 


[Price Two SHILLINGS.] | 


= 
— 
„ 


heeded 


et 


——— 


8 


* 


1e he R EA DER. 


1 2 E PIO LR oy the phileſeph 
4 cal part of this di 3 & 
— at twice to the Royal Society, on 
March 1 5, and 22: The theological, in 
my own church. I could not refuſe the 
ſolicitation of my friends, hearers in 
both places, to print it. I wiſh my 
intention, in the compliance, may any 
ways prove ſucceſsful ; to ſhow, how 
vain, and unmeaning; are all our phi- 
Igſopbical Inquiries, when Heſtirute of 
their true view; 10 lead us into the more 
engaging paths of religion. That, from 
ſpeculation of material Cauſes, we may 
become adepts in that wiſdom which is 
from above. Otherwiſe, like Epicurus, 
and the ancient heathen philoſophers, | 
we barter away our immortal part, for 
aà curiofity, that amuſes us to no good. 
purpoſe. Mean are theſe objects of our 
Az . Jun 


To the Rx ap Ex. 
ſenſes to be accounted, in compariſon of 


our ſpiritual natures, to which our 


principal regard is due | For we muſt g 


rightly ſay with Job: Lo, theſe are 
Parts of God's ways, but how little a 
portion is heard of him? and the thun- 
der of his power, who can underſtand ? 
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| Martin Tolles, Eſq; L. L. D. 
f Preſident of the Royal Society. Hg 
. i : 1 5 March 26, 17 50. 


HEN ſo great and unuſual a Pbæno- 5 
menon, as an earthquake, and that 
repeated, happens among us; it 
| will naturally excite a ſerious reflexion in every 
one that is capable of thinking. And we 
cannot help conſidering it, both in a philoſo- 
phical, and a religious view. Any mind will 
take the alarm, when we perceive a motion 
that affects the earth, that bears the whole city 
of London, and ſome miles round it. And at 
the ſame time while it gives us ſo ſenſible. a 
ſhake, ſo gently ſets us down again; without 
damage to any buildings, and without a life loſt. 
Tis hard to ſay, which is the greater wons. 
der. But alas ! in the works of nature, there 
are no degrees of great, and little ; compariſons. 
are incompatible. We indeed are more affec- 


ted with what ſeems great in our own appre- 
A 3 hhenſions: 


eee r 


eee eee ee ee eee 
= 


ner. 


EN 


—— TNT nos — 
PO — 1 n p —_— — v 
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henſions: I would rather ſay, what is rare and 
unuſual. An omnipotent power admits of 


ns. And when prodigious effects 


are produced from cauſes imperceptible, it 


rightly claims our moſt” ſerious attention, as 
well as wonder. Nor need we loſe fight of 


the theplogical. , putpoſe of theſe, amazing 


alarms ; whilſt we endeavour to find out the 
philoſophy of them. When 

Among all the appearances of nature, which 
are the ſubject of, the inquiries of the Royal 
Society, 1 none more deſerves the regard WH 
contemplative mind!” And among the very 
numerous accounts received there, from all 
quarters, being only Obſervations upon the 
mannet of it, and its extent: I judged, it be- 
came us to inquire into the cauſe of ſo extraor- 


dinaty a motion: of which we could not form 


2 proper idea; had we not penal 28 and 
Nein! 44s 400 

The moderns 50 not t improved upon the 
opinions of the ancients, in this matter; any 
farther than by the fancied analogy of ſome 
chymical : experiments. But theſe chymical 
experiments, and all forts of exploſions by gun- 
powder, and the like, are to me a very unſa- 
tisfactory ſolution ; they are merely artificial 
Compoſitions, w which can have nothing ſimilar 


in the bowels of tHe” earth, and they produce 
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their effects by violence, by rending and tear- 
ing, by a ſolutto continui. This is indeed too 
often the caſe of earthquakes, but that in a 
partial degree, not at all equivalent to the com- 
paſs of the ſhock; and is very far from being 
the conſtant concomitant of an earthquake. 
Quite the contrary. Innumerable ſuch hap- 
pen, when there is no breach of the ſurface; 
and of theſe three or four which we have now 
felt, nothing of it has appeared. But the im- 
menſity of the vibration of the earth which 
ſhook every houſe in London, with impunity, 
and for twenty miles round, can never, in my 
apprehenſion, be owing to ſo unbridled a cauſe, 
as any ſubterraneous vapours, fermentations, 
rarefactions, and the like; the vulgar ſolution; 
Nor does the kind of motion, which I diſcern 
in an earthquake, in any ſort agree with Nhat 
we ſhould expect from exploſions. 

In order then to proceed with ſome degree 
of certainty, in our enquiry after the cauſe of 
earthquakes, it will be uſeful, in the firſt place, 
to ſet in one view, the general appearances re- 
markable therein; the moſt uſual concomi- 
tants: As we can collect them from our own 
obſervation, or from the relations and writin g8 


of athens. 
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3 The Philiſophy of 
CIRCUMSTANCES. 


I. That earthquakes always happen in calm 
ſeaſons, in warm, dry, ſultry weather; or after 
a dry, froſty air. 

. That they are felt at ſea, as well as land, 
even in the main ocean ; "NF at that _ the 
ſea is calm. 

III. That earthquakes differ very inch in 
magnitude. Some ſhake a very large tract of 
country, at the ſame inſtant of time; nay, ſome- 
time extend to very many countries, 2 8 
by mountains, ſeas, lakes, the ocean 

IV. That earthquakes differ very much in 
the quantity, of their vibratory motion : Whence 
in ſome, tho largely extended, they are inno- 
cuous ; in others, both ſmall and great, mey 
lay all in ruin and deſtruction. 

V. That a bollow, thundering, unuſual 
noiſe accompanies them, or rather ſeems to 
precede the ſhock ; which rolls 1 in the air like 
the noiſe of cannon. _ | 

VI. That they are felt more ſenſibly in the 
upper ſtory of houſes than in the lower. 
VII. That the ſhock is more violent upon 
more ſolid buildings, churches, caſtles, and 
ftone-houſes, than 78 5 thoſe of ſlighter ma- 


terials. 
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VIII. That many people find themſelves 
ſick at ſtomach, with headake, and pains in 
their joints, and the like, which ſometime laſts 
for the day after, or longer. 

IX. That earthquakes generally happen to 
| 188 towns, and cities, and more particularly 
to thoſe that are ſituate on the ſea. | 

X. That earthquakes do not cauſe any da- 
mage to ſprings and fountains ; but the water 
in wells becomes foul for a ſhort time. 

XI. That they are more frequent in the 
neighbouring countries of a vulcano. . 

This laſt circumſtance, in my opinion, has 
led all inquirers in this queſtion, out of the 
true path ; thereſore I N in the enſuing 
1 
I. To ſhewy Es it is not; the inſuffrieney 
of the vulgar . of e fires 
and vapours. | 

IL To ſhow what it is in reality, as it 180 
pears to me. 

III. I ſhall conclude with the moral uſe we 
ought to make of theſe prodigies of nature. 
I. The ſtruggles of ſubterraneous winds and 
fires, that ſhould heave up the ground like ani- 
mal convulſions, ſeem to me impoſſible : Their 
powers, and manner of acting (if ſuch there be) 
is quite incapable of producing the appear- 
ance * an earthquake. That theſe ſhould 
| operate. 


of, in the old world. In the Andes mountains 
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operate inſtantaneouſly, in one minute, thro? 


a circle of 30 or 40 miles diameter, or more, I 


could not conceive. Nor that there ſhould be 
any poſſible, much leſs ready paſſage thro the 
ſolid earth, for ſuch nimble agents, as every 
one is apt to imagine, that ſpeak of this appear- 
ance; without ſufficiently reflecting on the in- 


ſuperable difficulties in that Hpια. 

We cannot pretend to deny, that there may 
be ſuch vapours, and fermentations, inflamma- 
ble ſubſtances, and actual fires, in the bowels 
of the earth; and that there may be ſome ca- 
verns under ground, as well as we find ſome few 
above ground: ſuch as Pool s- Hole, The Devil's- 
Af in the Peak of Derbyſhire, and Okey-Hole 
in Somerſerſpire. Theſe, I believe, to have 
been ſo from the creation, never were made by 
earthquakes. Me know, there are hot ſprings 
running continually : There are ſome vulcano's 
frequently. belching out flames and ſmoke, and 
to theſe perhaps ſome earthquakes may be 
owing, tho' not according to the vulgar notion ; 
wp we ſhall ſee, by and by. IS - 

But theſe matters are very rare, much r rarer 
ah: earthquakes, both as to time and place. 
Veſuvius in Traly, and in that part of it abound- 
ing with mines of ſulphur : Ama in Sicth, 
and Hec#la in Iceland; theſe are all we know 


of 
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of America there are ſome. The ſcarcity of 
theſe appears to me a ſtrong argument againſt 
the common deductions made therefrom, as 
to their being the cauſe of earthquakes. = 

Nor can enter into the ſentiments of thoſe + 
that hold the cavernous ſtate of the earth, ſo 
as to contribute to the forming an earthquake 
by vapours running from place to place under 
ground. How many thouſand acres of coal- 
mines do they daily work in England, and have 
done for ages? I have been myſelf 2 or 300 feet 
deep i in a ſolid rock of native ſalt: I have walked 
a mile lengthwiſe directly into the earth, and 
deſcending all the way, in the proportion of 
one yard in five, 'till we came under the bed of 
the very ocean, where. ſhips were failing over 
our heads. This was at Sir James Lowther's' 
coal-pit, at Whitehaven, We were at this 
time deeper under ground by the perpendicu- 
lar, than any part of the ocean, between Eng- 
land and Ireland, 

We never hear, from the many hundreds of 
thouſands of workmen in this kind, at New- 
caſtle, Notti nghamſhi re, Yorkſhire, Derbyſhire, 
Staffordſhire, Somerſetſhire, and Wales : from 
the infinite nnmbers of workmen in the mines 
of lead, tin, and the like, of the cavernous ſtate 
of the earth, ſo as to give any colour for this 
hypoths % of W The earth is gene- 
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. Phil ofephy of | 
rally of ſolid rock ; in which there muſt be 


now, and then, ſome clefts, and vacuities, ſmall 
in compaſs, as naturally ſo many heterogeneous 


rata of the earth conſolidate together. But 


there can be no imagination of vapours break- 


ing through, uniting, traverſing ſo ſuddenly, a 


large ſpace of earth, ſo as to produce thoſe 
earthquakes, we have ſeen, and felt; much leſs 
ſuch as we read of. The workmen in all ſorts 
of mines confeſs by their hard labour, that the 
earth 1s not cavernous; nor are there mines of 
ſulphur, nitre, and the like inflammable mate- 
rials in England. Or if there were, could they 
burn, and cauſe convulſions of the earth, with 
out proper cavities, pipes, and conveyances of 
air; as vulcano's, and coal- pits, when ſet on 
fire. But even from theſe coal-pits, when fired, 


do we ever find any thing like an earthquake 


produced. Nor do we find earthquakes fre- 
quent in thoſe countries, that abound with coal- 
mines, as certainly would be the caſe, if that 
bypotbefis was juſt, How eaſy would it be, on 
the lighteſt occaſion for earthquakes to happen 
7 countries abounding with coal- mines, 
which are ſo full of artificial cavities commu- 
nicating with one another, for many miles to- 
gether: The very thing ſuppoſed, by thoſe 
who hold the old opinion, of vapours traverſing 8 


the earth for that pur poſe. | 
In 
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In the coal-pits, ſome ſmall natural cavities 
now and then are found ; which when opened, 


ſend forth a peſtiferous yapour, and a fire- 
damp which runs for a long time together. 


And tho' there are many ſubſtances that may 
generate air, within the bowels of the earth ; 


yet theſe matters are infinitely unable to pro- 


duce an earthquake : Never would have force 


to open a paſſage for themſelves thro the ſo- 


lid rock, of perhaps many hundred feet in 
thickneſs. Nor did we obſerve in theſe laſt 


earthquakes any fire, vapour, ſmoke, or ſmell, 


any kind of eruption, in the leaſt ; as muſt 
certainly have been, in ſo great a ſtruggle of 


the ſuperfice, as affected a circle of fo large a 


diameter. Were there ſuch, we could ſcarce 
hope any otherwiſe, than that they would be 


too ſenſibly felt; to the deſtruction of many 


thouſands, by their peſtiferous qualities. 
Indeed this conſideration alone, of the extent 
of that ſurface, is ſufficient to overthrow any 
ſuppoſition, of earthquakes being chiefly owing 
to ſubterraneous vapours : T hey cannot mo- 
mentarily fly under ſo large a tract of ground, 
if they were near the outward ſhell of the earth. 
They could not do it without breaking ground, 


and diſcovering themſelves to the ſight, or 


ſmell; and that for a long time after. It cannot 
poſlibly be imagin'd, they ſſ.ould have fo im- 


menſe a force, as to lift up the city of London, 


and 
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ſenſes. 
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and never be perceived by our organs, and out- 
ward ſenſes. We have frequent accounts of a 
little fire- ball burſting in the air, at a diſtance; 
yet it eee 3785; re a nee ell 


around. 


If the movement of a ſuperficies of 30 miles 
diameter was owing to fumes, and vapours; 


we ought reaſonably to find ſome great diſ- 


charges of them; belching out ſmoke and fire, 
for a long time after like vulcano's, and coal- 
Pits fired. The operation of the ſhock ought 
to be of hours continuance, not inſtantaneous; 
and the evaporation of ſo vaſt a quantity of 
matter, muſt darken the whole region of the 


air for a long time after; or require a long 
time, if gradually it diſcharges itſelf. We ſee 


how immenſe a volume of ſmoke is produc'd 
by a very ſmall quantity of gun- powder; and 
no vapour could be fo ſubtle, that produc'd 
ſuch effects, and not be very obvious to our 


Even in vulcano's, it is the opinion of the 
learned Valian philoſopher Borelli, and of other 
great naturaliſts, that they are kindled firſt from 
the ſurface, where there is a poſſi bility of ven- 


tilation from the air. They | imagine, it begins 


at the top of the mountains; not by any fan- 


cied fermentation of the Hrites and ſu] phureous 
9 15 vapours 


? 


” 
J 
y 4 
hy 


vapours ike Kori Nn caverns, in 
the lower parts of mountains. $3 
There is another conſideration, which utterly 


overthrows theſe ſuppoſitions, of earthquakes 
being cauſed by any thing under-ground; and 


that is a due conſideration of ſprings, and foun- 


tains perpetually flowing; and that from the 
creation of the world to this day. If we would 
form any tolerable idea of their nature, we muſt 
needs conceive, that God Almighty has laid 


their pipes, and canals in the earth, from a great 
depth, even to the ſurface; like as he has planted 


the veins, arteries, and glands in an animal 
body. And likewiſe that they are more and 
more ramify'd, as they nearer approach the 
outward ſhell of the earth; juſt ſo our veins, 
and arteries, as they come nearer the ſkin. 
The workmen in coal-mines, and thoſe of 
metals, minerals, and ſtone-quarries, never fail 
to meet with ſprings, and currents of water, 


every where. Often they ruin, and divert 
ſprings another way, only by digging into the 


earth for foxes, and the like. Whenever they 


dig for wells, in any kind of earth, they com- 


monly find ſprings. The colliers, and workers 
of mines, are oblig'd to drain the waters oft 

with very great Expence. 2 
Theſe are circumſtances not favorable to 
ſubterrancous fires being in the earth in abun- 
dance 5 
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| 8 And rarer ß we cannot 1 
bly think of earthquakes doing their work that 


Way, Without abſolutely ruining the whole 
ſyſtem, of ſprings, and fountains, throughout 
the whole. country, where they paſs. But all 
this is quite / contrary to fact; even where an 
earthquake has been nee For an in- 
ſtance from home: 

On Wedneſday, April FO 71 3 ho” fix 
in the evening, juſt ſuch another earthquake 
was felt in London and around it, as theſe two 
we have ſegn. Another. exactly ſimilar 1692. 
In all theſe four, no houſes,thrown, down, no 
ſpripgs diſturbd thereby; no. ſenſible. enger 


nor ſmells. ſtu! ne n e benin 
Theſe conſiderations 1 apply oo. to thi is 


little inconſid erable ſpace, ; of a circle 30 miles 
diameter; as with us. But what is that to 


the earthquakes we read of in hiſtory.? In 
the year of our Lord 1 7. leſs than thirteen 
great aud noble cities in Ala minor, were de- 


ſtroyed in one night. Tacitus, Pliny, and many 
other authors mention it. The fact is ſo notori- 


ous, that ſome Perſons here preſent, have ſeen 
a vaſt block of white marble noy- ſtanding near 
Naples; being the pedeſtal of a coloſs ſtatue 


of Tiberius the en 1 7d.'on it 


their 
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their names. The accurate Bui on and others 

have wrote treatiſes upon it. Theſe cities were 
rebuilt by that emperor. But without going 
ſo far, we may ſee another evidence of it, a 
coin of that emperor ſtruck upon the occaſion, 


with this inſcription, 
CIviTATIBUS ASIAE RESTITUTIS. 


I have one of them, in large braſs, which was 
found at Colchefter. 
The compaſs of this earthquake may be 
reckon'd to take up 300 miles diameter, as a 
circle. Now, we cannot conceive, how any 
ſubterraneous vapour can produce ſuch an effect, 
as inſtantaneouſly to demoliſh all theſe cities; 
and that ſuch an accident ſhould never happen 
after. That the whole country of Ala minor 
ſhould not at the ſame time be deſtroy d, its 
mountains be renverſed, its fountains, ſprings, 
and rivers broken up and ruin d for ever. In- 
ſtead whereof we find nothing ſuffered, but 
thoſe cities; no kind of alteration in the ſurface 
-of the country ; it remains the ſame as/it were 
in the beginning of time. In 1586 an earth- 
F e Peru, that extended goo miles. 
From theſe conſiderations, I cannot perſuade 
myſelf, to enter into the opinion of vapours, 


and eruptions being the cauſe ſought for'; and, 
B after 
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after we have treated the argument in a ſuper- 


ficial view, we muſt go a little deeper. 


If we would conſider things like philoſo- 
phers, let us propoſe to ourſelves this problem: 
Where is the power to be plac'd, that is re- 
quir'd to move a ſurface of earth 30 miles in di- 
ameter? 

To anſwer this, conſult the ingineers, and 
thoſe that make mines in the ſieges of towns ; 
they will acquaint us, that the effect of mines 


is produced in form of an inverted cone. And 


that a diameter of 30 miles, in the baſe, will 
require an axis of 15 or 20 miles to operate 


upon that baſe, ſo as to ſhake it, at leaſt. 


Now the vapours, or whatever power we pro- 


poſe to operate, according to the foregoing re- 


quiſite, in order to form the appearance of an 
earthquake, muſt be 15 or 20 miles deep in 
the earth. But what mind can conceive, that 
any natural power is able to move an inverted 
cone of ſolid earth, whoſe baſe is 30 miles dia- 
meter, whoſe axis 20? or was it poſlible ; 
would not the whole texture of that body of 
earth be quite diſturb'd and ſhatter'd, eſpeci- 
ally in regard to its ſprings and fountains? hut 
nothing like this is ever found to be che con- 
3 of” an ins 2 5 — to 
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Apply this reaſoning to the earthquake of 
Ah 5a minor, and this vigorous principle at the 
apex of the cone. mult lie, at leaſt, 200 Miles 
deep in the ground. Enough to ſhow the ab- 
ſurdity of any moving power placed under the 
Earth! A cone of 300 miles diameter at baſe, 
200 miles axis: I dare be bold to ſay, that 
all the gun- powder made ſince its invention, 
if put together and fired, would not be able to 
move it; how much leſs pent up vapours ? 
what muſt we ſay of a circle of 900 miles di- 
ameter ? 

But, could that 5 ide as poſſible, 
would any. one be perſuaded, that ſuch a ſub- 
terraneous tumult, of ſo vaſt an extent, will 
be no ways injurious to the internal ſyſtem of 
ſprings and fountains, and that this ſhall often 
be repeated without the leaſt damage? We 
may as well imagine, that we can ſtab a man 
loo times and never touch vein or artery. 
Since I gave in my two papers to the Royal 
Society, a letter of Mr. Flamſted's has been 
printed, which abundantly confirms my ſen- 
timents. The whole drift of it is, to ſhow 
bow invalid is the vulgar idea conceiv'd, of 
earthquakes ariſing from ſubterraneous vapours 
and eruptions: That the earth itſelf is not 
moved to any depth, and that the ſhock muſt 


ariſe from the atmoſphere. The circumſtances 
s B2 | wWahich : 


20 | The Philoſophy of 
which he has judicioufly collected, are ex- 


tremely agreeable to mine ; many of them the 
very ſame, ſtrongly confirming my hypotheſis : 
And had that great man known the properties 
of electricity, which we are now maſters of, 
he would have prevented me in this affair, 
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* Conſidering (ſays he) what variety of 
ſubſtances, ſand, gravel, ſtones, rock, mi- 
nerals, clay, and mold, our earth is com- 
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* pounded of, and how little nitre, or ex- 
ce 


ploſive matter, a large quantity thereof will 
afford; I cannot think, where we can find 


matter enough to move ſo vaſt a bulk of 


earth, as all the South parts of England, all 


the Netherlands, with part of Germany, all 


France, and perhaps Taly, (which were 


ſhock'd at once the 8th of September laſt 
1692); or part of Afia, and near all Europe, 


which trembled together ths fame day, 91 
years before. 


But, allowing there may have bend uf. 
5 ficient matter prepared for theſe purpoſes, 
I can hardly think, there are continued ca- 


vities, at any reaſonable depth, all under 
Europe, wherein an exploſion being made, 


might ſhake the whole at once, and yet 
make no clefts, or ſeparations, in thoſe 


parts where the minerals and mountainous 


| rocks part — a light mold and clay. 


* If 
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ec «If an hundred barrels of gun-powder-could 
ce be fixed in ſome cave, a thouſand yards un- 
39 © der ground ; allowing the force of the ex- 
“ ploſion ſufficient to raiſe all the weight of 
earth incumbent on the cavern; it would 
4 certainly break the looſe mold from any 
e large ſolid rock we may conceive adjacent, 
e and leave at leaſt ſome clefts behind it. 
C But we ſeldom or never hear of ſuch clefts, 
* made .in ſuch places, when earthquakes | 
cc happen. 7 : 
Again, he writes thus: © I cannot appre- 
« hend, (if all earthquakes muſt be made by 
e exploſions in ſubterraneous caverns) why 
“ ſometimes a large country, or whole con- 
«© tinent, ſhould be thereby ſhook all at once; 
* Why there ſhould be no eruptions in the 
* neighbourhood ?” 

From all circumſtances conſidered, hec con- 
cludes, that the abſtruſe, effective cauſe of 
them comes from the air ; - and that a calm is 
neceſſary before an earthquake. And theſe 
two particulars are likewiſe Dr. Hales's poſi- 
tions: The earth-lightning, as he calls it, 
ce 1s firſt kindled on the ſurface, and not at 
« great depths, as has been thought; whoſe 
6 exploſion is the immediate cauſe of an earth» 
% quake. He ſays, long, dry, hot ſeaſons, 


are aal the preparatory forerunners of 
B 3 < earth- 
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« earthquakes.” From all theſe conſiderations 
I conclude ; earthquakes are not caus d by ſub- 
terraneous TEPUUrs: 

II. We are to inquire, what is the cauſe of 
earthquakes. 

In an age when electricity has been ſo much 
our entertainment, and our amazement; when 
we are become ſo well acquainted with its ſtu- 
pendous powers and properties, its velocity, 
and inſtantaneous operation through any given 
diſtance; when we ſee, upon a touch, or an 
approach, between a non- electric and an electri- 
fied body, what a wonderful vibration is pro- 
duc'd ! what a ſnap it gives! how an innocuous 
flame breaks forth ! how violent a ſhock ! Is it 
to be wonder'd at, that hither we turn our 
thoughts, for the ſolution of the a 
appearance of an earthquake ? 

Here is at once an aſſemblage of all thoſe 


properties and circumſtances which we ſo often 


ſee in courſes of electricity. Electricity may 
be call'd a fort of ſoul to matter, thought to 
be an ethereal fire pervading all things; ; and 
acting e where, and as far as it 
is excited. "Tis every body's obſervation, 
that there never was a winter, like the laſt paſt, 
in any one's memory, ſo extremely remarkable 
for - warmth and dryneſs, abounding with 
TR and 5 very uncommon in 

winter; 
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winter; coruſcations in the air frequent, juſtly 
thought electrical by all philoſophers; particu- 
larly, twice we had the extraordinary appear- 
ance of that called aurora auſtralis, with co- 
lours altogether unuſual; and this juſt before 
the firſt earthquake: All the while the wind 
conſtantly ſouth and ſouth-weſt, and that 
without rain, which 1s. unuſual with theſe 
winds, 

This ſtate of the atmoſphere had continued 
five months before the firſt earthquake. Is it 
not hence reaſonable to conclude, that the 
earth, eſpecially in our region, muſt be 
brought into an unuſual ſtate of electricity; 
into that vibratory condition wherein electricity 
conſiſts; and, conſequently, nothing was want- 
ing but the approach of a non- electric body, 
to produce that ſnap, and that ſhock, which 
we call an earthquake; a vibration of the ſu- 
perficies of the earth. 

That the earth was in that vibratory and 
electric ſtate we have further reaſon to con- 
clude, from the very extraordinary forward 
neſs of all the vegetable world with us. Every 
one knows, that, at the end of February, all 
ſorts of garden-ſtuffs, trees, fruits, and flowers, 
were as forward as in other years, by the mid- 
dle of April. Conformable to which, experi- 
ments abundantly ſhow, that electrifying of 

B 4 plants 
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unuſual drineſs and warmth of the weather 


vours electrical experiments. Thus, March 27, 


ford; 17th of September 1683, was after a 


poſition, That earthquakes always happen in 


e affirms, and backs it from the OY of 


day but cloudy : And the Smyrna merchants 


plants quickens their growth, equally as in 
animals it quickens the pulſe. Nor will the 


ſolely account for ſuch a precipitate vegetation : 
becauſe a neceſſary ſupply of rain was wanting, 
as in the natural ſpring-ſeaſon. 

A very long dry froſt will produce the ſame 
electrical ſtate of the earth, as it equally fa- 


1076, a froſt from the 1ſt of November to the 
middle of April, a general earthquake in Eng- 
land ſucceeded. Matt. Paris. That of Ox- 


froſt. - Jan. 4, 1680, An earthquake in So- 
merſetſhire : The air was very calm ; z Aa 1 
. . 

Mr. Hlamſted concurs with us, in our firſt 


calm ſeaſons. He adds, That Keckerman, 
* a learned author, who wrote on the ſubject, 


t Ariſtotle and Pliny.” 
The 8th of September 1601 was a very calm 


obſerve the earthquakes there happen in calm, 
ſtill weather. The remarkable clearneſs and 
calmneſs of the morning was obſerved in that 
of Oxford 17th of September 1683, and the 
air continued ſo for five or ſix days after: There- 

| fore 
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Lad we may infer, that it is not impoſlible, 
what has been abundantly related, that ſome. 
foreigners from Taly here in England, ſome 


from the We eſt-Indies (in both which countries 


earthquakes are more frequent than with us) 
did ſeem to apprehend our firſt earthquake, 
from the apparent temper of the weather ; 
and obſervations of this kind are as old as 
Ariſtotle. It is obſerved in Jamaica, when the 
air is extraordinary calm, an earthquake is al- 
: ways apprehended. 

We had lately read at the Royal Society, a 


very curious diſcourſe, from Mr. Franklin of 


Philadelphia, concerning thunderguſts, light- 
ning, the northern lights, and like meteors. 
All which he rightly ſolves from the doctrine 
of electricity. For, if a cloud raiſed from the 
| ſea, which is a non- electric, happens to touch a 
cloud raiſed from exhalations of the land, 
when electrified, it muſt immediately cauſe 
thunder and lightning. The electrical fire 
flowing from the touch of perhaps a thouſand 
miles compaſs of clouds, makes that appear- 
ance which we call lightning. The ſnap which 
we hear in our electrical experiments, when 
re-echoed from cloud to cloud, the extent of 
the firmament, makes that affrightning ſound 
of thunder, 
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From the ſame principle I infer, that, & if a 
non- electric cloud diſcharges its contents upon 
any part of the earth, when in a high electri- 
fied ſtate, an earthquake muſt neceſſarily enſue. 
The ſnap made upon the contact of many 


miles compaſs of folid earth, is that horrible 
uncouth noiſe; which we hear upon an earth- 


quake; and the a is the earthquake it- 
ſelf. a 
In the relation received from: Portſmouth, and 
the Iſs of Wight, concerning the laſt ſhock 
there, on the 18th of March, the writer ob- 
ſerves, the Day was warm and ferene, but, 
upon a gentle ſhower falling in the evening, 


the earthquake came. Here we have reaſon to 
apprehend the electrified ſtate. of the earth, 


and the touch of the non- electric; which cau- 
ſed the earthquake. _ 

The learned Dr. Childrey obſerves, cating 
on this ſubject, that earthquakes happen upon 
rain; a ſudden ſhower of rain in the time -of 2 
great drought. 

Tis objected, that, if 4 was the _ 
3 would be more frequent than earth- 


quakes; but theſe two circumſtances concur- 
ring, a ſhower and dry weather, muſt not ne- 


ceſſarily cauſe it, any more than touching a 
tube before it is electrified cauſes a ſnap. The 
earth muſt be in a proper electrified ſtate to 

produce 
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| produce it; and electricity has its fits; is re- 
mitted, intended, ceaſed and recommenced. 
It has its bounds. All cauſes muſt concur. 
And now, with us, all neceſſary cauſes did 
ſo apparently. Tho' a ſhower of rain falling 
upon the earth when electrified, may cauſe an 
earthquake, yet too much rain beſore, will pre- 
vent that ſtate of electricity neceſſary. 

The day before the cataſtrophe of Port- 
Royal, the weather was remarkably ſerene and 
clear. In that moſt dreadful earthquake, 1692, 
of Sicily, where 54 cities and towns, beſide a 
great number of villages were deſtroy'd ; but 
eſpecially the whole city of Catania: It was 
preceded by a moſt agreeable, ſerene and warm 
ſeaſon, which was the more obſervable on ac- 
count of its being unuſual at that time of the 
year. 

I have been inform'd, that in the morning 
of both earthquakes laſt paſt with us, the air 
was ſerene and calm ; on the morning before 
that 3th of February, the air was obſerv'd to 
be remarkably calm ; and that a little before, 


a black cloud appear'd over great part of the 


horizon. Dr. Hales, in his relation, ſays, the 
_ Centinels in Sr. Jamess Park, and others who 
were abroad in the morning of the laſt earth- 


8 quake, obſerv'd a large black cloud, and ſome 


coruſcations, juſt before the ſhock, and that it 
| Was 
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wWeas very calm weather: And that, in the hiſ- 
tory of earthquakes, they generally begin 8 
calm weather, with a black cloud. 

This obſervation precludes the ſuſpicion of 
earthquakes ariſing from tumults and com- 
motions in the upper, or under region of the 
air. The remarkable clearneſs of the air be- 
fore earthquakes, obſerv'd by all, ſhows evi- 
dently how free it is from ee and the 
like. 

Agreeable to our 55 poſition, Mr. Blam- 
fied writes, A hollow noiſe in the air always 

« precedes an earthquake, ſo near that it 

© rather ſeems to accompany them. He refers 

« us to Philoſophical Tranſactions, No. 151, 

e þ.311. The noiſe was heard by many 

« that livd in the out-ftreets, and alleys of 

* London, remote from the noiſe and n 

* of the greater ſtreets.” 

This he ſpeaks of that felt in Londen Go ; 
but now the whole city heard the noiſe, on 
both theſe earthquakes of ours. | "oh 
The gardener, who gave a relation to the 

Royal Society of what he obſerved in the 

Temple-garden, took notice, that firſt he heard 

the moſt dreadful noiſe imaginable, which he 

thought to be a great diſcharge of ſhip-guns, 

on the river: and that the noiſe rolled from 


the 
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the water-ſide towards Temple- bar, rather be- 
fore the nodding of the houſes. 
The gentleman who obſerved it about Har- 
ling forabury, ſays, the noiſe preceded the ſhock. 
And this is a common obſervation, which at 
once both ſtrengthens our opinion of electricity, 
and confutes that of ſubterraneous vapours; 
for, in the latter caſe, the concuſſion muſt 
precede the noiſe. 
Agreeable to our ſecond done Mr. Flam- 
fed writes, © That earthquakes are felt at ſea, 
% equally as on land. Our merchants ſay, 
<« that, tho' the water in the bay of Smyrna 
4 lies level, and ſmooth as a pond ; yet ſhips 
= & riding there feel the ſhocks very ſenſibly, 
< but in a very different manner from the 
„ houſes at land: For they heave not, but 
* tremble ; their maſts ſhiver, as if they would 
4 fall to-pieces, and their guns ſtart in their 
<« carriages, - tho the ſurface of the ſea lie all 
© the time calm and unmov d.“ In Dr. Hos 
Philoſophical Collections, N 6. p. 185, we are 
told, * That a ſhip felt a ſhock in the main 
* ocean ; that the paſſengers, who had been 
* aſleep in their cabins, came upon deck in a 
_ -«. fright, fearing the. ſhip. had ſtruck upon 
« ſome rock; but, on heaving the lead, found 
* n out rat n 7 
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All this is extremely agreeable to our aſ- 
ſumption. The water receives the electrical 
touch, and vibratory inteſtine motion of its 
parts, as well as land. And the impreſſion 
may be made ſolely on the water a non-elec- 
tric, by the touch of an electric fire-ball, or 
the like ; and that ſeems to have been often the 
caſe, The proper vibratory motion is impreſs'd 
on the water without ruffling its ſurface ; and 
ſo communicated to all the parts of the ſhip, 
gives the ſenſe of a ſhock to the bottom, the 
ſhivering to the maſt, and the reſt of the ſymp- 


toms : which ſufficiently proclaim the cauſe of 


it to be an electrical impreſſion upon the water. 
The preſident mentioned a relation of a water- 
man, "bike felt it in his boat upon the river ; he 
thought it like a great thump at the bottom of 
the boat. And fo the 3 85 at ſea y, a 
ſtrike upon a rock. | 
This makes us apprehend, the reaſon of the 
fiſhes leaping up out of the canal in Southwark, 


of which we had an account. So in that of 
| Oxford, 1683, one fiſhing in the Charwell felt 
his boat tremble under him, and the leffer 
fiſhes ſeem'd affrighted by an unuſual ſkipping. 
That electricity is the cauſe ſought for, ſeems 
deducible from this conſideration. Several 


writers on earthquakes aſſimilate theſe vibra- 


tions of the earth to thoſe of a muſical ſtring. 


Experi- 
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Experiments have ſhown, that fiſhes in water 
may be killed by the particular tone of a muſi- 
cal ſtring; and 'tis known, that electricity will 
kill animals. They aſſuredly felt the vibratory 
motion in the water, which they were abſo- 
lutely ſtrangers to before. No doubt it made 
them ſick ; as thoſe of weak nerves on land. 
And this circumſtance alone precludes any ſuſ- 
picion of ſubterraneous fires under the ocean. 
Or, if we were to admit of it, would the boil- 
ing of the water exhibit any appearance, like 
what we are ſpeaking of, either to the water, 
or to the ſhip? _ 

Mr. Flamſted likewiſe concurs in our eighth 
poſition, That many people found them 
< ſelves ſuddenly fick at ſtomach, and their 
e heads dizzy and light; ſo that thoſe that had 


e formerly fits of apoplexies, dreaded their 


ce return; particularly, one gentleman, a ſur- 
geon, feeling himſelf ſo affected, and fear- 
« ing a return of his apoplexy, reſolved to 
«© be. let blood, without ſuſpecting the earth- 
« quake,” _ | 

Afﬀter theſe two ſhocks which we felt, many 
People had pains in their joints and back, as 
after eleQrifying,,; ; many had ſickneſs, head- 
akes, hyſteric and nervous diſorders, and cho- 


"9 for the whole day after, and ſome much 
longer, 
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of theſe we, muſt apprehend, that the electri- 
cal exploſion, goes off 1 into the open air; as in 
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longer, eſpecially people of weak nerves, weak 


conſtitutions; ſome women miſcarry'd upon 
it; to ſome it has prov'd fatal. | 
To this we muſt attribute, that relation we 


had, of the dog lying aſleep before the fire; 


but upon the Earthquake, he ſuddenly roſe 
up, run about the room, whining, and en- 


| deavouring to get out. 


Any ſolid matter is capable of being pu 
into a ſtate of electricity, ſuch as iron guns ; 
and the more ſo, by reaſon of their (diy; 


And i in proportion to it, is the greatneſs of the 


ſnap, and of the ſhock ; and a kind of lambent 
flame iſſues from the point of contact; and 


| likewiſe ſomewhat of a ſulphurous ſmell : $6 


that if both flame and ſmell were diſcernable 
in an earthquake ; ; *tis to be found, without 


going to the bowels of the earth. 


Dr. Hales mentions, ' that ſolid bodies are 


| the beſt conductors of aereal lightning; ; whence 


oaks are rent, and iron melted, { And in our 


earthquakes in London, the loudeſt noiſe was 


heard near ſuch large ſtone buildings, as 
churches, with lofty ſteeples. From the top 


12 


our e from the point of, ſwords and 
The 
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The electrical ſnock is proportionate to the 
a lid electrified, agreeable to our ſeventh poſi- 
tion. This fully accounts for earthquakes in 
general, and for many in particular. What 
can be imagined greater than a ſhock of the 
body of the earth? Tis greater, or leſs in 
proportion to the ſtate of electrification. And 
now we can account for ſeveral appearances. 
In the firſt earthquake, the Lord Chancellor, 
Maſters in Chancery, and ſeveral Judges, were 
ſitting in Meſiminſter-Hall, with their backs 
to the wall of the upper-end, which is of a 
vaſt thickneſs, They all relate the ſeverity of 
the ſhock, from the wall ſeeming to puſh. to- 
wards them with great violence, , 

And thus in the earthquake of 1692, Deal 
caſtle is one of them built by Henry VIII. the 
walls are of immenſe thickneſs, and ſtrength ; 
yet they ſhook ſo ſenſibly, that the people 
living in it, expected it was falling on their 
heads. And this is the caſe in all ear thquakes: 
the more ſubſtantial the building, the more 
violent is the ſhock: exactly the mode of electri- 
cal vibration. And this Dr. Hales takes notice 
of and others; that an earthquake ſhatters 
rocks of marble, more eaſily than the rata 
of ſand, earth, or gravel. In the earthquake 
here of ' 1692, a great cliff fell down near 
Dover; and part of Saltwood-caſtle wall, 
919: C | Tis 
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Tis from hence we account for that obſer- 
vation, that when we electrify any perſon ; 


upon a touch, the pain and blow of the ſhock 


is felt at the joints, the wriſt, elbow, and 
ſhoulder, for inſtance, more than in the inter- 
mediate parts; becauſe there is che greateſt 


quantity of ſolid. 


At the ſame time, that the force of 4 


tricity in ſolids, is as the quantity of matter: 
we ſee moſt evidently, by innumerable expe- 


riments, that water is equally aſſiſtant in 
ſtrengthning, and conveying the force of elec- 


tricity; and that in proportion too to its quan- 


tity. And hence is to be deduced the reaſon 
of my obſervation; that the moſt frequent 
and dreadful earthquakes have fallen upon ma- 


ritime places. And I find the ſame is taken 
notice of in fome degree, by Acoſta, by Do- 


little, who wrote on that in 1692, and others. 
In the dreadful cataftrophe at Port- Royal 

then, 'tis notorious, that its violence was chiefly 

near the ſea. So Lima could not ſuffer with- 


out its port of Callao. Even in thoſe ſo lately 
felt by us, they were ſenfibly more violent to- 


wards the river, than farther from it. 
In that earthquake whieh was felt in Eng- 
land, in the year 1692, (which was very much 


like theſe with us) there were no houſes 


thrown down, nor Perſons kill'd: but it reach'd 
more 
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more particularly Sheerneſs, Sandwich, Deal, 
Dover, Poriſmouth, and the maritime parts of 
Holland, Flanders, and Normandy. 

In this that happen'd on Sunday the 18th of 
March laſt, at Bath; it was felt particularly 
and ſtrongly at Portſmouth, ſeven miles above 
and below it on the ſea-fide ; all round the iſle 
of Wight, at Southampton, the ſea-coaſt of Selſey, 
ſouth of Chicheſter, Arundel, and the whole 
_ coaſt of Suſſex, (without going up the land ;) 
and acroſs the ſea to the iſlands of Terſey and 
Guernſey. 

On Monday night, the 2d of this inſtant 
April, 1750, at ten o'clock, at Leverfpool, a 
ſhock of an earthquake, And felt in ſeveral 
other places in the neighbourhood ; but par- 
ticularly at Cheſter, and Warrington. 

If we look into ancient hiſtory, we find 

197 years before Chriſt, an earthquake ſhook 
terribly the iſle of Rhodes, damag'd many ci- 
ties: and ſome quite thrown down. 

Seventeen years before Chriſt, many cities 
in the iſle of Cyprus deſtroy'd. 

Six years before Chriſt, the iſle of Cros ve- 
hemently afflicted. 

During the Pelbponngan war among the 
Greeks, the iſle of Delos ſhaken, and the moſt 


beautiful temple of Apollo thrown down. 
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Soon after, the city of Kae totally 
deſtroy d. 

. 79. Three cities in Cyprus over- 
thrown. 

A. D. 82. The city of Subjymd ruined. 

In the time of Valens the emperor, a wble 
earthquake in Crete, whereby 100 cities were 
deſtroyed. 

Feb. 13, 1247, An earthquake, chiefly felt 
in the Thames. Matt. Paris. 

May, 1382, A general earthquake, which 
did much miſchief ; the Friday following one 
leſs; the Saturday following, one felt moſtly by 
water. Henry de Knyhton. Holinſhed. 

A. D. 1456, In the city of Naples, e 


people loſt. 


Conſtantinople has often ſuffered; derdeuheiy 
in 1509, 13, ooo people bverwhelth d. 
1531, At Liſbon, 1400 houſes thrown 


down; as many ſhatter'd. 


April, 1690, The Leeward-I/lands, Man- 


ſerat, Nevis, and Antigua: At Martinico, and 


the French iſlands, at St. N &c. a violent 


earthquake, 
Dec. 8, 1703, An earthquake at Hull a 


perfect calm. 
1702, At Stroution, in Argyleſhire, which . 
extended all along the weſt coaſt of Great Bri- 


tain ; but to no breadth on land, 


Oe. 
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Of. 2 5, 17343 At Havant, in Swfſex, con- 
ſiderable, the air perfectly calm. 88 
ut inſtan es enough to ſhow what J aim'd 
at, that maritime places are moſt ſubject; which 
is a ſtrong argument in favour of electricity; 
when both the ſolid of the earth, and the 
quantity of the water concur, to make the 
ſhock ; exactly as in electrical experiments; 
when the bottle of water is held in the hand. 
Thus when our mind is diſcharged of the 
prejudices of former notions, we diſcern, that 
every appearance favours the principle we go 
upon. That, agreeable to Mr. Flam/ted, ſub- 
terraneous exploſions, could they pervade, and 


| traverſe the earth at pleaſure, mult at laſt burſt, 


and diſperſe every thing in their way. Yet, 
tis not poſſible for us to imagine, ſuch a kind 
of vibration ſhould follow, either by ſea or 
land, as that we are treating of. But electri- 
city compleatly anſwers it. This accounts for 
that ſuperficial movement of the earth, that 
univerſal inſtantaneous ſhock, which made 
every houſe in London to tremble, none to fall: 
That quivering, tremulous, horizontal vibra- 
tion, highly different from any motion we 
muſt conceive, to be produc'd from ſubterra- 
neous evaporations. Hence authors tell us, 
Dec. 30, 1739, deſcribing an earthquake in 
the weſt-Riding of Yorkſhire ; It ſeem'd as if 
| C 3 the 


38 The Philoſopby of 

the earth moved backward and forward hori- 
zontally ; z a quivering, with reciprocal vibra- 
tions. 

Mr. Flamſted rightly accounts the motion 
of earthquakes to be undulatory ; and by being 
continued, cauſes a like motion to a great diſ- 
tance. As when you ſtrike a long ſtretched 
ſtring of wire at one end, the motion is im- 
mediately continued to the other. So far he 
entered into the nature of electricity. 

Tho' he be in the right, thinking the cauſe 
comes from the air, yet what follows contra- 
dicts his own hypotheſis. © For if a calm be 
* neceſſary before an earthquake; then is not 
" produced by any turbulence in the air. Nor 
« can we imagine that any aerial commotion, 
te tho' it may ſhake windows, chimneys, and 
* the like, ſhall reach 500 miles diſtance, ſplit 
ce the ſolid earth, deſtroy whole cities, and cauſe 
* thoſe dire deſolations we hear of. 

« Mr. Flamſted mentions a circumſtance, that 
* the earthquake here in 1692, was not felt in 
ce the north of England, nor in all Scotland: for 
« rain fell that day in both.” We may very rea- 
dily conceive, the earth there was not in an 
electrified ſtate; and the rain would ſuffici- 
ently prevent it. We hence underſtand, how 
the ſouthern regions ſkould be more ſubject to 
them, than our northern ; where the warmth, 

| _ and 
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and drineſs of the air, ſo neceſſary to electri- 
city, is more frequent than with us. 

From electric vibration only can we account 
for our tenth poſition, of ſprings, and fountains 
being no ways damag'd by earthquakes : The 
motion goes no deeper into the earth, than the 
force and quantity of the ſhock reaches ; which 
generally 1s not far ; yet it proceeds lower down 
when the ready paſſage of a well offers, and 
there affects the water contained in it; puts it 
into an inteſtine vibration, as to foul it, and 
raiſe mud from the bottom. 

It may ſeem difficult to conceive, how a large 
portion of the earth's ſurface ſhould be thus ca- 
pable of electrification. This difficulty is leſ- 
ſened by reflecting on the nature of electricity, 
and of the electrical, ethereal fluid pervading 
all things: how it is excited by the little mo- 
tion of a ſmall revolving glaſs globe. By this 
we electrify the moſt ſolid bodies, to the great- 
eſt diſtance, and with a velocity equal to that 
of lightning. 

Dr. Hales obſerves, that the uſual exploſion 
of the cannon on great days, in St. James s 
Park, is obſerv'd to electrify the glaſs, in the 
windows of the Treaſury. 

We muſt conceive, that when the electric 
ſhock is communicated to one part of the earth, 


it extends itſelf proportionably to the force of 
C4 1 the 
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the ſhock, and to the quantity of electrified 
ſurface; and to the quality of the matter more 
or leſs uſceptible of it, more or leſs apt to 
propagate it. 8 

Set 1000 men in a row] let evety one com- 
municate with thoſe 54 him by an iron- 
wire held in their hands: on an electrical ſhock. 
they all feel it alike, at the ſame inſtant; and 
this gives us a very good idea of the earth- 
_  - 
When the earth 1s broken up in 125 large 
degree, tis by the ſea- ſide; where ſometimes 
on a bold ſhore, whole ſtreets tumble into the 
ſea, or into the gaping earth, now falling to- 
ward the ſea. Sometimes on a flat and ſandy 
ſhore, whole ſtreets are rolled along the level 
into the ſea. 

I am not ſenſible of any 0 8 againſt 
our hypotheſis, but this, being the eleventh of 
my poſitions, or circumſtances. It ſeems true, 
that earthquakes are more frequent in 1taly, 
near Veſuuius, and by Atna, in Sicily. And 
the cauſe ſeems apparently owing to theſe vul- 
cano's. At firſt fight, every one would think 
ſo, but not from the true reaſon, This has 
given the great prejudice to the judgments of 
the curious, even at this day. But conſider the 
matter impartially, and it will appear, ſo far from 
being a ſtrong argument in favour. of ſubter- 
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raneous eruptions, that it ought to be eſteem'd 
2 convincing proof to the contrary, and moſt 
cogent in favour of my principle. In ſtricteſt 
logic, there is no inference to be made from 
particulars, to generals. Quite the contrary. 
We have but theſe two or three vulcano's on 
one-quarter of the globe, and two of them to- 
ward the warmer climate of it; whereas 
earthquakes are innumerable, eſpecially in thoſe 
of a warmer clime. That there are no vul- 
cano's, no diſcharges of fire and ſmoke for a 
continuance, and abundance, after carthquakes; 
no ſuſpicion of it either from fight or ſmell, 
as we know by innumerable examples, as well 
as in our own country, and experience: is de- 
monſtration, that this is not the cauſe. If 
the vulcano's were the real cauſe of earth- 
quakes, we ought aſſuredly to expect, that in 
the countries thereabouts, the earthquakes 
ought to be far more extenſive than thoſe in 
On countries, where are no vulcano's ; but 
this is altogether contrary to experience, For, 
as the celebrated naturaliſt Buffon obſerves, 
ſuch are not extenſive, as are near na and 
Veſuvius. He further adds: Hiſtoire naturelle, 
tom. 1. p. 508. ſpeaking, among many others, 
of a vulcano in the iſland of Ternate, he remarks, 
*« That this burning gulph is leſs agitated when 
2 the air is calm, and the ſeaſon mild, than in 
| * ſtorms 
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te ſtorms and hurricanes ;” and ſays, © This 


confirms what I have faid in my foregoing 
« diſcourſe, and ſeems evidently to prove, 


© that the, fire which makes vulcans's comes 
not from the bottom of mountains, but from 
e the tops, or at leaſt from a very little depth; 
“ and that the hearth (or floor) of the fire is 
e not far from the ſummit of the vulcan's ; 
te for, if this was not the caſe, great winds 


ov 


* could not contribute to their conflagration.“ 


And this, in general, is a corroborative proof 
of my whole hypotheſis. For there can be no 
great fire in the earth, where there is no great 


conveyance of air. 


We have one vulcand in the cold region of 
Teeland, that there is ſometimes an earthquake 
there; but, in the countries of that northern 
latitude, and thoſe of lefler, 'tis obvious in all 
hiſtory, that earthquakes are leſs frequent than 
in the more fouthern. Therefore tis eaſy, 
and very natural to conclude, from all conſi- 
derations weighed together, that theſe vul- 


cano's help to put the earth about them, into 


that vibratory ſtate and condition of electricity, 


which is the requiſite in my hypotheſis ; and by 


that means only, promote a frequency of earth- 


quakes there. 
I have only one circumſtance to add, which 


may ſeem not 6 probably per- 


ceived 
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_ ceived by many, tho' not taken notice of. For 
a whole week before the firſt earthquake, the 
partition wainſcot of my houſe (between the 
forward and backward rooms) made an odd 
kind of tremulous, crackling noiſe continually, 
as if the wainſcot would fplit ; or as if 
ſome damage was apprehended to the houſe. 
This was obſerv'd by the family, with a good 
deal of concern. That in the chamber crack- 
led more than that below. We never per- 
ceiv'd it before or ſince, and apparently, it 
ſhows the vibratory ſtate of the ſurface of the 
earth, at that time. 
But whether our conjectures upon this im- 
portant ſubject be well founded or no, it cer- 
tainly becomes a chriſtian philſopher, whilſt 
he is inveſtigating material cauſes, to look up, 
and regard the moral uſe of them. For in 
reality, every thing, the whole world, was 
ultimately for that purpoſe made. When we 
ſee ſuch a kind of ſpirituality impreſs d on mere 
matter, as this amazing property of electricity, 
it ſhould kindle in us a high ambition of aſ- 
ſerting, and exerting the infinitely ſuperior va- 
lue, and powers, and excellency of the ſpiri- 
tual part of us, deſtin'd to an immortal dura- 
tion. And of all the great and public cala- 
mities, which affect us mortals, earthquakes 
claim the firſt title to the name of warnings 
| and 
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and judgments. None ſo proper to threaten, 
or to execute vengeance upon a guilty people. 
Nor has any other, thoſe annexed terrors, ſo 
much of the unuſual, the unavoidable, the 
ſudden and the horrible apprehenſion of being 
cruſh'd to death, or buried alive. And when 
in our own ſight, theſe rare and extraordinary 
Phenomena appear, it cannot but be a leſſon to 
us, to do our duty toward that great Being, 


who, by a drop of water, can produce effects 
ſo prodigious. 


That earthquakes proclaim ae to 
mankind in this light, is further deducible from 


this obſervation, the ninth 1 in our recapitulation 


of circumſtances ; that they are peculiarly 
directed to oreat cities, and maritime towns, 
thoſe e of wealth, luxury, and of all 
the evils naturally flowing therefrom, It 
would be childiſh to rehearſe from old hiſtory, 
or modern, a proof of it. We have no other 
notices of them. Look upon theſe two ſhocks 
we have here felt. We own that Hampſted- 
heath, and Finchley-foreft, and Kennington-com- 


mon were affected with it; yet it is notorious, 


that London was the center, the place to which 


the finger of God was pointed. 
And this leads us in the Third place, to con- 


: 


ider the moral uſe and purpoſe of theſe magna- 


lia nature, and Prodigies of the agency of ma- 
terial 


8 EARTHQUAKES. 45 
terial cauſes. For nothing ſure, but an electri- 
cal ſhock, and that from a divine hand, eould 
have been ſo well adjuſted, as twice, nay four 
times, ſo ſenſibly to ſhake every houſe in Lon- 
don, and not throw one down. This duty we 
will endeavour to execute, from the words of 
that great man, king David. 


— 
3 
— & 


PSALM xvii, 7. 


Wen the earth ſhook, and trembled ; the founda- 
tions alſo of the bills moved, ons were Shaken ; 
becauſe he was wroth. 


HIS Pſalm is a 1 ſong, which 
| David deliver'd publickly before God, 
in thankful remembrance of the great mercies 
he had receiv'd ; being firmly eſtabliſhed on his 
throne : and all his enemies, foreign or do- 
meſtic, ſubdued. 

He does not attribute this happy ſituation of | 
his affairs to his own prudence and courage; 
but, like a conſummate politician, ” abſolutely 
to the mediation of the divine providence. 
He draws up a moſt grand and magnificent 
deſcription of the advent of the deity, ſuch as 
words never before exprefſed. All the heathen 
pictures of the appearance of their gods, are 
cold and lame, compar'd to this; which is de- 
ſervedly ſo much admir'd by all critics that have 
any taſte for religion, as well as language. 

This verſe, in our text, is the firſt move- 


ment in the ſcene, which was to repreſent the 


appearance of Jehovah, without whoſe inter- 


poſition David hoped for nothing fortunate. 
After 
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After deſcribing all the pomp of light, and 
darkneſs, celeſtial; hailſtones, thunder, light- 
ning, and the like inſtances of majeſty and ter- 
ror, in the ſkies; he ſtill keeps his eye on the 
ground, and concludes with the e | 
where he began. 

Then the channels of waters were ſeen ; and 
the foundations of the earth were diſcovered ; at 
thy rebuke, O Lord ; at lle blaſt of the breath Us 
thy noſtrils. 

5 holy pfalmiſt, at other times, has exhi- 
bited the ſame images, in different colouring ; 
as a great maſter varies his works, to ſtrike out 
all the beauties. 

Pſal. Ixviii. 7. O God, when thou wente 91 
forth before thy people; when thou didi march 
thro' the wilderneſs ; the earth ſhook, the heavens 
alſo dropped, at the preſence of God. Even Sinai 
itſelf was moved, at the preſence of God ; the God 
of Iſrael. 

By this he means, the giving the law. Exod. 
ix. 8. And mount Sinai was altogether on 4 
 finoke , becauſe the Lord deſcended on it in fire: 
and the fmoke aſcended as the ſmoke of a Furnace, 
and the whole mount quaked greatly. 

Again, Pſal. cxiv. when he is deſcribing the 
paſſage over the Red-ſea, and that over Jordan; 
he brings in the machinery of An an to 
teſtify the divine preſence. 

When 
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Wi hon Iſrael ent out of Egypt, and the houſs 
of Jacob from among a ſtrange People; the ſea _ 
2 and fled. © Fordan was driven bach. 

The mountains ſei ed like rams : + and the little 


bill like young ſheep. © © 
Then he aſks the RE ng What a e 


O thou ſea, that thou fleddeff ? and thou . 
. thou waſt ariven bach? 
N mountains that ye. ſkipped like Fg ond * 
little bills like young ſheep ? = 
| He anſwers :' Tremble thou earth at the She. 
| fence of the Lord: at bo! Ou of rhe Goa of | 
| 8 
| He fails not to attribute theſe i hellbüs ap- N 
i pearances, to their true cauſe, Tho' he knew 
full well, that the God of nature adminiſtred 
the ordinary courſe of the earth by ſecond 
cauſes; yet he could not be ſo blind but to per- 
ceive, when the waves of the ocean retreated; 
when the waters of Jordan divided; When 
mount Sinai was all in fire, ſmoke, lightnin 
and thunder, with the trumpet of God ſound- 
ing, and the whole mountain ſhaking : he 
could not but perceive the preſence of the au- 
thor of nature, in theſe OY” at 


pearance. BT 
But every where. in 1. ec ſcripture earth- 


quakes are particularly ſingled out, above all 
other natural hænomena, as having more of 
WR, | the 
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d _— 2 * 


the majeſty and terrific pomp, to denote. an 
immediate operation of God 8 hand; to excite 
our fear, and ſhew his Anger, 28 in ut tert, 
cred writers, the 13 26 poets, both greek 07 
latin, expreſs the . of my HT, A an 
earthquake: eee 
2 capitis 1 e terque aer r oy 
hg ag cum qua terram, mare, ES. 
mouit. 3 Ovid. 


Thi moving bictects? in Sibe tee air, k wn 
coruſcations, fire- balls, tempeſts, thunders, or 


che dreaded” comets, tho” frightful enough; 


yet people that do' not think to any purpoſe, 
hope, gs they are at a diſtance, to eſcape their 
effects, But when the terror comes home to 
us, to our feet; when the earth moves on 
which we ſtand, what heart is not moved? 
When our houſes ' ſhake over our e the 
greateſt conrage is EI. 
_ "MD true, an cl cauſes an univerſal 
dread among all ſorts of people ; even the phi- 
loſopher immerſed in ſpeculation” of "ſecond 
cauſes, quakes; as well as the' pious, whoſe 
fear Proceeds from ſolid' piety: a _ Yu 


ts anger of of the e Being. 5 
R900 4 * 1 
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We faw how the late earthquakes affrighted 
every. one; but, as to the generality, it was 
but for a moment. When they found them 
ſelves ſafe, and alive; thoughtleſs they. ran to 
their buſineſs, or Pat diverſion : and this not 


only the firſt, but the ſecond time. , And 1 
am apprehenſive, were another, and another 


to come, they would only be leſs regarded 


than the preceding. As the Iſraelites, to whom 
miracles became familiar; as the Jes, in our 
Saviour's time, demanding of him to ſhow them 
a ſign from heaven, in the midſt of the con- 
ſtant ſcene of miracles innumerable. 5 

But tis my preſent | buſineſs, to call You to A 
due and ſerious reflexion, on theſe | e Fn 
nary events; by conſidering, 

I. What the written word of God, the boly 


ſcriptures, informs us, concerning the ultimate 


* * of earthquaxes. 1 
II. What we can learn from profane hiſtory. ; 
III. To conclude with our text, that they 

are ſtrictly and properly divine judgments ; by 5 

cane he was wroth, _ 

Ever ſince the earth began, earthquakes have 
been. looked on as extraordinary appearances, 


among the prodigies of nature, and executioners 


of divine juſtice. In the caſe of Korab, the earth 


r her mouth and ſwallowed : them 2%; and 
their 
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their houſes, and all the men that pertamed. unto 


them ; and all their goods. . 
In the. miraculous victory obtained by 2 
tow and his armor-bearer, over the army of 
the PhiliJlines, 1 Sam. xiv. There was a panic 
terror infuſed into the Phili iſtines, and an earth- 
quake : it is called a very great trembling of God. 
What the heathen attributed. to Pan, an imagi- 
' nary deity of their own making: the Hebrews 
rightly refer d to the true cauſe, the bft, and 
ſupreme. Y 


In the New Teſtament, at our cates 8 


death, there was a great earthquake, which 
was altogether miraculous ; ; as much as, the 
eclipſe of the ſun then. The elements might 
well ſympathize with the God of nature. The 
Jun was darkned, the vail of the temple was rent 
in twain ; the earth did quake, the rocks rent. 
Again, at his reſurrection, Matt. xxviii. 2. 
There was a great earthquake. The angel of the 
Lord deſcended from heaven, and rolled back = 
fone from the door, and ſat upon it. 


, 


And, for fear of him the keepers did i ſhake, + 


became as degd men. 

Matt. xxvii. 54. 7 hen the centurim, and the 
that Were With him, watching Fe ſus, Jaw "the 
earthquake, they feared greatly. See the conſe- 
quence of it in one Pty ; and thus f in an- 
other: eee 
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EPA "A 31. . Apoſtles, in the infant 


ch urch, when praying, the place was ſhaken, 


where they were aſſembled together : and they were 
all filled with the Holy Gt. The heathen cen- 
turion feared upon the earthquake: The chri- 
ſtians praying, were filled with the Holy Ghoſt. 
Acls xvi. 26. When Paul and Silas were in 
priſon A midnight when they prayed, and ſang 
hymns to God, ſuddenly there was a great earth- 
quake ; fo that the foundations of the priſon were 
ſhaken. And zmmediately all the doors were open- 
ed, and every one's bands were hoſed. | 
_ Obſerve the conſequence i it had upon the 


„„ ˙‚· 1 S424 


came 7ronbling. and fell pH before Paul and 


Silas, and ſaid, Sirs, | has muſt T ao fo. be 


ſaved? Fi: 


The goal trechbleck; and the "WI trem- 
bled, as is obſerved 3 a writer on this head, 
an earthquake could ſoften his hard heart, 5 


open what he had Jock'd. It awaken'd him out 


of his ſpiritual ſlumber, as well as his natural 
Heep, and made his conſcience, as well as the 
foundations of the priſon, to quake. A bad 


conſcience is 46 a troubled fea, that cannot reſt, 


but caſleth up mire, and clay. The goaler per- 
ceiv'd the celeſtial Parting, and made a proper 


we of it it, 
There 


>, ' 
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There are many circumſtances in the nature 
* earthquakes, which render them peculiarly 
proper to be the inſtruments in God's hand, to 
give warning to a people, to amend their ways. 

The ſuddenneſs is one. We ſaw not long 
ago, what an effect was produced by a ſolar 
eclipſe, though it was expected long before. 

We had the prediction, and calculations about 
it in all our almanacs; yet there was an uni- 
verſal ſeriouſneſs that followed it. All that 
morning, we could walk the ſtreet, without 
hearing an oath, and the churches were full, 
in time of prayer. But the ſuddenneſs of an earth- 
quake that comes at an inſtant, unthought of, 
without warning, that ſeems to bring unavoid- 
able death along with it; is able to touch an 
adamantin heart. To ſee death ſtalking o er a 
great city, ready to ſweep us all away, in an 
inſtantaneous ruin, without a ſingle moment to 
recollect our thoughts; this is fear without re- 
medy; this is far beyond battle and peſtilence. | 
The lightning and thunderbolt, the arrow that 
iet by day, may ſuddenly take off an object 
or two, and leave no ſpace for repentance: but 
what horror can equal that, when above a mil- 
lion of people are liable to be buried, in ne 
common grave! 
Another conſideration that inhances the FF 
of eee, is the unavoidableneſs of the ca- 
D 3 lamity. 
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lamity. Famine, and war, and rebellion, and 
peſtilence we may run from, the diſeaſe among 
the cattle, and locuſts, and the like ſtripes of 
angry Heaven, we may have ſome chance to 
eſcape: but no means, no precaution, no re- 
medy, no prudence can ſcreen us, from ſo uni- 
verſal a deſolation as this: tis as the preſence 
of God. Whither then can we go to hide our- 
. ſelves? Muſt we call upon the rocks and moun- 
tains,” to cover and ſhelter us from the divine 
wrath! And they ſhall go into the holes of the 
rocks, and into the caves of the earth, for fear of 
the LoRD, and for the glory of his majeſly ; when 
be ariſeth to ſhake terribly the earth. Alas, thoſe 
are the very inſtruments he employs for our 
deſtruction; to be our tombſtones ! 
This unuſual kind of death too, ſtrikes us 
with horror; to be buried alive. The earth, 
the common mother of us all, and the com- 
mon grave; to eat up her offspring alive; 
crouds all the images of amazement beg her, 
that can enter into the heart of man. 
The greater the terror accompanying earth- 
quakes, the greater a bleſſing is our deliverance 
from the danger of it! What can equal God's 
power and judgment but his mercy ?' Conſider 
the wonderful conſequence ; that the whole city 
of Londen ſhould fo ſenſibly be ſhaken, and yet 
| no one inhabited houſe to fall ; nor one perſon 
| Wierig! Mo 3 
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kill'd.. Amazing inſtance of power, and good- 
neſs, in out preſervation ! And this not only 
once, but the ſecond time alſo; though evi- 


dently ſtronger was the concuſſion. So ſtrong 


that almoſt every perſon was throughly per- 


ſuaded, that ſome part, at leaſt, of their houſes, _ 


was falling down. Can we help admiring, that 
judgment ſhould be ſo temper'd with mercy ! 
Do we look only at the ſecond cauſes with our 


unbelievers ; and ſport away the divine pre- 


ſence, as if it was an ordinary occurrence of 


every day? They want to ſee a miracle. Nought 
can effect them, but a direct ö 
agency. 

I anſwer, behold a viſible, po notorious 
patho plainly obvious, and before all their 
ſenſes. For can there be a greater miracle, can 
any thing be more directly the finger of God 
than this, which we ourſelves ſaw with our eyes 


that befel the whole city of Longon, 
We know the nature of the building of nal 


don houſes ; which ſometimes fall of themſelves, 


without ſhaking. Wonderful then is it to be 
thought, and a miracle indeed, that every houſe 
in this vaſt city, ſhould twice be agitated, and 
rocked to and fro; and not one fall, nor one 

perſon receive any damage. We 
In vain will the philoſophers ſeek for a ſo- 
lation of this problem, in natural cauſes only. 
ö By 


FT 4 


5% We Philiſoply of 


By their chymical experiments, they make ſome 
little mimic imitations of tremors and fumes, 


and exploſions. So by gun-powder, we ape the 


regal voice of thunder. But where is the diſ- 
cretionary act of mercy, and benignity, that 
ſeparates between the vengeful and kind? Theſe 
ſecond cauſes act according to their material 
nature, like the roaring waves of the ocean, 
that flow in, and overwhelm every thing, where 
a breach is made. They can obſerve no diſ- 
tinction between the lands of a righteous man, 
and of a ſinner: they cannot ſtop at a breach» 
and gather themſelves on an heap, and not en- 
ter in at all, as the waters of Jordan did. 
Hut in the caſe before us, the hand of the 

Lord, that ſtayed the flowing of the waters, 
that quelled the raging of the ſea, and its proud 


waves; ſets. bounds to the trembling of the 


catth. Hither ſhall its vibrations go, and no 
further. When alas, if it went but one inch 
further (in compariſon) a total x ruin muſt un- 


5 avoidably follow. 


Conſider this particular, when applied to all 
the buildings in this immenſe city : and won- 
der and adore, that almighty provid: ence, which 
overlooked us, and preſcribed the limits; ſo 
narrow, ſo preciſe ; which ſaved us from uni- 
verſal havoc! 
"It; Dia 
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II. Did we efcape ; how much happier are | 
we, than the millions that have periſhed by 
the like calamity ? Joſephus the famous Fewr/b 
hiſtorian records, that about 29 years before 


dur Saviour's birth, there happened ſuch an 


earthquake in the n of e that 30,000 

men periſhed. 

In the fifth year of the reign of Tiberius, 
ſo dreadful an earthquake happened in Afie 

minor, that no leſs than 13 cities were de- 
ſtroyed in one night ; many of them great, 
and Royal: Sardis in n ſaid to be * 


cond to Babylon. 
In A. D. 66. Another 9 hap- ; 


pened there, which deſtroyed uu Hiera- 

polis, and Coloſſus. 

Al. D. 79. Three cities in Cyprus were over- 

thrown. 

A. D. 114. The City of Antioch ſuffered 
extremely ; ; whilſt the emperor Trajan was in 
it. And in the 7th year of that emperor, nine 
ſeveral cities were deſtroy d in _ —_ 
and Calabria. 

I 0o come nearer home, and our own times: 
In 1169, Catania in Sicily was Aae and 
15, 00 people killed. Hy 

1692, The whole city deſtroy and 18,000 

"3 apes para 


8 1466, 


8 De Philoſophy of 
1456, At et eee peace by: an 
eirtkquake vat Toft annillige. : 

1531, In aheixity: of Liſbon, 1400. houſes 
were overthrovn there, beſides many damaged. 
Wie know the miſerable and deplorable ca- 
| taſtrophe of Port- Royal, in Jamaica; which 
fell out in our own days. My blood ſhudders 
at the relation of it. And not many months 
ago, the e Lina. in ane, was * 
overthrown. 8 
Have we not 8 1 to 0 "Oy our- 
ſelves ? Tis true, we have. hitherto eſcaped. 
But can we tell how ſoon God ſhall let looſe 
the avenging power of another; which may 
come, for ought we know, while we are ſpeak- 
ing of it. And if it muſt come, happy may 
it be for us, that it finds us in this Piper and 


ſo doing. 7 
III. And this brings us to conſider the — 


of theſe admonitions; and to ſhew, that they 
ate the effects of the divine anger. For the 
earth ſhook and trembled, ſays the holy pſalmiſt, 
the foundation of the hills moved 1 WEre ſhaken; ; 
1 WAS ao err . 
And here we cannot pollbiy * a 3 
and more convincing evidence, of theſe convul- 
ſions of nature, being the immediate finger of 
God, than this ſingle conſideration. Let us 


but reflect on what has been ſaid, in ſhort; 
that 


EARTHQUAKES. $9 
that theſe viſitations only happen to great and 
populous cities, to great and eminent ports, 
and maritime TT dn e in trade, 
riches, and luxury. 1 7 

We hear not of barren dee | uninhabliod 
wilderneſſes, wide heaths, and downs, rocky 
cliffs, and beaches of the ſea, to be the uſual 


| ſubject of earthquakes ; but of towns and ci- 
ties. Not ſo much of little villages, but of 


thoſe immenſe collections of people. God does 
not give his warnings to birds, and beaſts of 


the foreſt; to flocks of ſheep ; that punctually 


execute the reſpective offices he has enjoined 
them: but to us, the lords of the creation; to 
whom he has given reaſon, ſenſe, and faculties, 
to reflect, and judge of things, of our own ac- 
tions, as well as his; of bis doings, toward the 


children of men. 


We obſerved before, a plain and notorious 
proof of God's hand in theſe judgments; that 
he could move a whole city without throwing 
down a houſe. And this is moſt aſſuredly a 
ſecond proof; that he viſits only great cities, 


with theſe judgments. And we muſt conclude 
this to be as ſtrong an argument of a divine in- 


terpoſition in _ ns, as Gy mathematical 
re e e DW Siri 
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Some — or Ferien When ey 
find, they cannot ſet aſide this reaſoning; ſhelter 
0 themſelves, 
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themſelves, | with the hiſtory. of God's converſe 
with Abrahem; about the cities of Sodom and 
Gomorrha ; aſſuring themſelves, there is no dan- 
ger. For though they cannot pretend to be the 
meritorious people ; yet they think God's mercy 
will be as ſignal to us, as heretofore : and that 
we have among us, at leaſt ten righteous dr 


ſons, to ſave the reſt. 


But vain are ſuch hopes: God will * to 
them, as heretofore to the Jews : II bring my 
great judgments upon the earth, as 1 hve faith the 
Lord. though Noah, Daniel, and Job were there; 
they ſhould ſave neither ſons, nor daughters, but 
tbr own ſouls only. 

God can, if he pleaſes, by very extraordinary 
means, preſerve ſuch as he thinks fit. But in 


general judgments, the righteous muſt undergo 
one common fate, with the wicked. God's 
mercy will e ſhown to them after this life, to 
make the ſuperabundant amends, | 
But this is a ſolid leſſon to us, of the 3 
"Gay. of a future life. We may as well baniſh 
God out of the earth, as to deny his attributes 


| of power, and goodneſs, and juſtice, and the 


like. And theſe will inſure us of a future ſtate; 
vrhen an exact return will be made for our be- 


- haviour in this; otherwiſe we might juſtly ex- 
_ «poſtulate, as Abraham did, * not wrt -þ 


lv earth do right? bt 
Good 


ExarxTHQUAxES: GD 
Good men, who have endeavoured to do 
their duty, may ſay, God is our refuge and 
flrength, a very preſent help in trouble. There 
fore will not we fear, though the earth be removed; 
though the mountains be carried into the midſt of 
the ſea; though the waters thereof” roar, and be 
troubled ; tb the mountains Aale * the 1 


Ing thereof. 
Come, behold the works of the en what l. 
ſolations he hath made on the earth. 7-75; 064 


In the mean time, let us not think on runs 
ning away from the danger, ſo much as on 
mending our ways; perfecting the chriſtian 
life; reforming the abominable crimes, ſo juſtly 
chargeable on great and maritime cities; over- 
flowing with riches, pride, and luxury, with 
vanity, pleaſure, and profaneneſs; with gam- 
ing, immorality, infidelity; and eſpecially with . 
the notorious crime of ſabbath-breaking, which 

is the foundation of all, and comprehends all 
others; for it prevents people from amending 
of any. If they fail of their duty towards God, 
in making their regular approaches to his tem- 
ple; no wonder they are guilty of all crimes; 
regard neither God nor man. If they fail of 
eoming, where they may hope for the kindly 
influences of God's holy Spirit; we need not 
wonder at their egregious: wickedneſs :. they 
e abſolutely irreclaimable. 

But 


a= 


- 


But of you my beloved brethren, here aſ- 


ſembled, I hope better things. Tou ſhun the | 


degenerate corruptions of this evil age; you are 
not of the number of thoſe that frequent our 
public meetings of folly, from the morning ren- 
dezvouzes to the midnight aſſemblies; and that 
protracted to the morning light again. As if 
we ought to baniſh all ſerious thoughts of our 
immortal intereſts; and that in the ſacred ſea- 
ſon of Lent; deſtined by the church. for this 
very ſerious purpoſ e. . 
Let us think how this warning ie to 
us, in the time of Lent; when they were re- 
velling in their places af entertainment, both 
morning and evening, as if no ſuch thing had 
been; and this, on the very days; as | if | they 
confronted, and dard almighty: vengeance. 
Much of a parallel caſe with that of the famous 
city of Herculancum, which is now the enter. 
tainment of the curious. Firſt it was miſera- 
bly ſhattered by an earthquake; whilſt the 

ple were at their diverſions in the theatre; 
where all aſſembled periſned. This was in the 
firſt year of Titus the emperor: but ſuch a partial 
judgment not mending their manners; nine 
years after, the whole city was deſtroyed by a 
lake of liquid fire and brimſtone, from mount 
Veſuvius, juſt in the manner we now 1 it; 


50 foot deep in-cinders, and aſhes, |. 51920 
When 


— 
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When thy judgments, O God, are abroad, the in- 
habitants of the earth will kearn righteouſneſs. 
The Lord is the true God; he is the living God; 


the everlaſting King : At his wrath, the earth 


ſhall tremble, and the nations ſhall not be able to 
abide his indignation ; ſays the prophet Jeremiah, 
1 : | 

God give us grace, that inſtead of theſe 
ſhort-lived, and unſatisfying pleaſures; inſtead 
of palaces and houſes here, ornamented in a 
ſumptuous and elegant fe; which may per- 
haps be ſwept away, with their owners, in a 
moment; we may aſpire towards that heavenly 
city, which is above; whoſe foundations are not 
laid with hands, eternal in the heavens, Cc. 
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NATURAL and RELIGIOUS. 


PART 1 
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Pbilgſophi ipſius, qui de ſua vi ac ſapientia unus omnia pene profitetur* 
eft tamen quædam deſcriptio ; ut is qui ſtudeat omnium rerum di- 
vinarum atque humanarum vim, naturam, cauſaſq; noſſe : & 
omnem bene wivendi rationem tenere, & penſegui; nomine 


appelletur. 
| Cicero de Dian 
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PRE F-A OE; 


"THIS diſcourſe is but a neceſſary conſe- 
I quence of the preceding. The whole no 
other than an eſſay, toward inveſtigating the true 
nature of the wonderful appearance of an earth- 


quake. And ſomething is done toward it, if only. 


by eradicating an old error. In attaining the 
propoſed end, I have endeavgured to lay all the ne- 
ceſſary circumſtances together, which to bur great 
amazement we have ſeen and felt. That they 


may not be as ſoon forgotten, as they generally were, 


by the giddy multitude ; equally thoughtleſs of what 


they knew to be paſt, as childiſhly fearful of an 


zmaginary one, ſubſequent : for which there could 
not be the leaſt ground of apprehenfion. By ſober 
perſons it was, with great reaſon, thought a ju- 
aicial infatuation, and as much ts be wondered 


at, as an earthquake itſelf; a real panic. When 


a third part of this immenſe city ran out into the 
fields for half a cold night ; alarmed with the filly 
prediction of a diſtempered fellow 1 

Nothing could tempt one to commemorate the. 
Follies of our cotemporaries, but the hope, it may 


be uſeful hereafter : and to ſhow the true cauſe of 


this ſenſeleſs terror; the want of a true ſenſe of 
A 2 religion; 
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ealigicn q and an univerſal degeneracy, and cor- 
ruption of manners: begun by the great ones, and 
noi propagated through all degrees to the loweſt : 
begun in this great city; and now advancing apace 
to every great town in the kingdom. 

Tig from the great ones alone, that we can hope 
for a reformation : and that by a ftrie# obſervance 
of the ſabbatical duty. Example, we know, go- 
 werns the actions of mankind. That muſt reflore 

the practice, and the influence of religion: whick 0 
alone can prevent the dangers that infeſt every 
corner of our flreets ; every road in the ki ngdom. 
Me miſtake the point, and betray our 1gnorance in 
"human nature, when we think, acts of parlia- 
ment, laws, and executions will do it. They are 
very weak in compariſon of. the impreſſions of re- 
 ligion, and conſcience : as all philoſophy both na- 
tural and religions, bus hitherto thought, and 


-- 


TO 


deere wen e 
Martin Falkes, Eſq; z L L. D. 
Preſident of the Royal Society. 


8 INC E I had the honour to lay 9 
the Society, in the ſpring, my thoughts 
upon earthquakes: we haye had many 

further opportunities of reflecting upon 

that moſt awful, and hitherto unuſual appear- 
ance. An earthquake was felt at Eaſtwell in 


Kent, on Monday, March 12, and on Sunday, 


March 18, at Portſmouth, the Ile of, Wight, 
Southampton, and along the coaſt of Suſſex, the 
Hles of Guernſey, Terſey.. April 2,, a {mart 
earthquake at Mancheſter, Liverpool, Taunton, 
Bath, Flint, Lancaſter, Wrexham, teaching 40 
miles north and ſouth ;. 70 miles caſt and welt, 
Since then at Rome, Naples, Leghorn ; in, the 
ſouth of France, and at Pau under the Pyre- 
nean mountains: Oporto, at S. Macaire in Gui- 


enne, Meſſina in Sicily, Munich in Bavaria, &c. 


&c. ſo that the year 1750, may rather be call- 


ed the year of earthquakes, than of jubilee. 


For ſince February laſt, when they began with 
us at London; as far as I can learn, they have 


a3 appeared 
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appeared in many parts of Europe, Alia, Africa. 
and America, And have likewiſe reviſited 
many counties in our own iſland, and at length, 
on the zoth of laſt September gave much the 
moſt extenſive ſhock, we have {cen here in our 
days. 

It may be well expected, that theſe Folvent 
viſits, in themſelves ſo very extraordinary, to 
us ſo rare, and that in one year, ſhould kee 
up our attention: and as to my own part, in- 
duce one to reflect, on what I before offered 
concerning them ; and be a ſufficient apology 
for the preſent paper. 

We have been acquainted, by thoſe who re- 
member it, that in the earthquake of Nov, 
1703, which happened in Lincolnſhire, the 
weather was calm, cloſe, gloomy, warm, and 
5e in a degree highly unuſual, at that ſea- 
ſon. And thus it has been with us all the year. 
And from the numerous accounts we have re- 
ceived at the Royal Society in the beginning 
and ending of the year; where any mention is 
made of the weather; they all agree in the like 
particular. Which is conſentaneous to what 1 
remarked, as the conſtant forerunner of earth- 
quakes; and what prepares the earth's ſurface, 
for the electrical ſtroke: which I alſerted to be 
fu er of _—_— 1 

in 
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In May laſt, we had a paper read at the Royal 


Society, concerning the ſecond earthquake felt 
by us at London, on the 8th of Marcb. A 
ſhepherd belonging to Mr. Secretary Fox at 
Kenſington (the ſky being perfectly ſerene, and 
clear) was much ſurpriſed with a very extra- 
ordinary noiſe in the air, rolling over his head, 


as if cannon cloſe by. He likewiſe thought, 
that it came from the north-weſt, and went to 


the ſouth-eaſt: a motion quite contrary, to 


what muſt have been the caſe, if it were really 


of cannon. This noiſe paſſed ruſhing by him; 
and inſtantly he ſaw the ground (a dry, and 
ſolid ſpot) wave under him, like the face of the 
river. The tall trees of the avenue, where he 
was, nodded their tops very ſenſibly, and qui- 


vered like a ſhaken ſpear. The flock of ſheep 


immediately took fright, and ran all away to- 
gether, as if dogs had purſued them. A great 
rookery in the place, were equally alarmed, and 
after an univerſal clangor, flew away; no leſs 
than if chaced by hawks. 

I was likewiſe informed, that in the fame 
earthquake, a great parcel of hens, and chic- 


| kens, kept at that time in Grays-inn-lane, upon 


the ſhock, ran to the rooſt, affrighted. And 
the like was obſerved of pigeons. And in our 
laſt account of the earthquake from Northamp- 


ow, tis remarked, that the birds i in cages put 
i 0... 
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their heads under their wings, as to hide them- | 
ſelves 

Tune 21, at the Royal ae Mr. Fack- 

fon, potter at Lambeth, gave an account of ſome 
boats, cobles, and lighters 1 in the river, at that 
time; the people in them ſeem'd to feel, as if 
a perpolſe, or ſome great fiſh had heav'd and 
thump'd at the bottom of the veſſels. This 
is ſometimes the caſe of ſhips at ſea, when all 
is perfectly calm: which ſeems evidently o C- 
ing to an electrical impreſſion on the water. 

In the Whitehall Evening poſt of June 23, we 
bad a paragraph from Venice, that a terrible earth- 
quake had been felt lately in the little rocky iſſe 
of Cerigo, in the Mediterranean, ſouth of Merea., 
It threw down a great number of houſes ; and 

above 2000 of the inhabitants were buried i in 
the ruins. 0 | 
Another earthquake about that time, hap- 
pened i in Switzerland; which ſplit a vaſt rocky 
mountain; and an old caſtle wall of an immenſe 
" hicKneſs, 85 

All theſe circumſtances, and many more, con- 
! me in my former opinion. But ſince 
then, theſe wonderful movements have ſtalk d 
round the globe: and again been lately felt in 
our own iſland; happily for us, to the terror 
only of many thoukind people: beſide thoſe 


4 of this 1 that appeared in the 
weſtern 


BEAN H GvAwte . ay 
weſtern parts, in the more carly time of the 
Johnſon, Eſq; the founder, and ſecretary of the: 


Literary Society of Spalding: which has now 
ſubſiſted theſe 40 years. He acquaints me, 


that on Thurſday, 23d of Auguſt laſt, an earth= 


quake was very ſenfibly felt there, about ſeven 


o'clock in the morning; throughout the whole 


town and neighbourhood ; and many miles 
round: but that it chiefly ſpread itſelf north- 
ward, and ſouthward. He ſays, that for a 


fortnight before, the weather had been ſerene, 


mild, and calm. And one evening, there was 
a deep red aurora auſtralis, covering the cope 


of heaven, very terrible to behold. This ſame 


ſhock was felt at Grantham, Stamford, and 


Milton by Peterborough ; and generally at all the 


intermediate places; and from Spalding it fled 
northward, along the ſea ſhore, to 1 
then ce up Boſton river, to Lincoln. 


Since then, I had a letter from Mr. Aid 


man Taylor of Stamford, giving an account of 
another earthquake, that happened there, Sep- 
tember 30, at 36 minutes after twelve o clock 
at noon. He deſeribes it thus. They were ſud- 
denly ſurpriſed with an uncommon noiſe in the 
air, like the rolling of large carriages in the 
ſtreets, for about 20 ſeconds. At the ſame in- 

tant 


I received a letter from my friend Maurice 


* 
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o De Philoſophy of 
ſtant they felt a great ſhake, or ſnap, as he calls 
it ; inſomuch that it ſenſibly ſhook a punch- 
bowl, which was in his parlour, and made it 
ring. He ſays, it was perceiv'd of moſt of the 
people of Stamford, who generally ran out of 
their houſes. At Oalbam the chief town of 
Rutland, the congregation ran out of the church 
whilſt the preacher was in the pulpit. All the 
_ towns round Stamford, were ſenſible: of! it: "aw 
at Peterborough, down to Wiſbech, 
bus far the Alderman. But we have da 
many advices from all hands, at the firſt, and 
ſecond meetings of the Royal Society, for the 
winter - ſeaſon; with further particulars relating 
to this great concuſſion. That it was felt at the 
{ame time, at Rugby in Warwickſhire, and reach- 
ed to Warwick, at Lutterworth, in Leicgſter- 
ſhare 5 at Leiceſter, and round about. It ex- 
tended itſelf to Coventry, Derby, Nottingham, 
Newark ; then came eaſtward to Harborougb, 
Towceſter, Northampton, Rowel, Kettering, Wel-. 
lingborougb, Ounale, in Northamptonſhire ; Up- 
fingbam, Oakham, in Rutland; Stamford, Bourn, 
Grantham, Spalding, Boſtan, and to Lincoln in 
Lincolnſhire ; Holbech, and all Holland i in that 
county. Peterborough, Wiſbech, in the iſle of 
Ey; together with all the intermediate, and ad- 
jacent places. Then it paſſed over the whole 


breadth of Ely fen: was felt at Mildenhall, and 
reach'd 
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oils to Calford by Bury in Suffolk, and the 


country thereabouts; of which we had notice 
from lady Cornwallis. An extent from War- 


wick to Bury of about 100 miles in length; and 


generally ſpeaking, 40 miles in breadth. And 
this vaſt ſpace was pervaded by this amazing 
motion, as far as we can get any ſatisfaction, in 
the ſame inſtant of time. They deſcribe it, 
that the houſes totter'd, and ſeem'd to heave 


up, and down: though it laſted but a few ſe- 

conds. It was attended with a ruſhing noiſe, 
as if the houſes were falling, and people were 
univerfally ſo affrighted, as to run out; ima- 
gining that their own, or their neighbours 


houſes were tumbling on their heads. In the 
villages around, the people being generally at 
divine ſervice, were much alarm'd: both with 


| the noiſe, which exceeded all the thunder they 


had ever heard, beyond compare: and with 
the great ſhock accompanying; which was like 
ſomewhat, as they imagined, that ruſh'd againſt 
the church-walls, and roof. Some thinking 
the pillars crack' d, many that the beams of the 
roof were disjointed ; and all, that the whole 
was falling. And happy were they that could 


get out firſt. Many people fancied, that neſts 
of drawers, and cabinets, or the like heavy 


things, were fallen down above ſtairs: or that 


chimnies had broke through the roof of the 
20 huouſe; 
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16 De Philoſophy of 


houſe: or that ſome perſons: fell down ſtairs: 


and the like. Some perceived the crackling of 
inward wainſcots or partitions: as Dr. Mor- 
timer and I-obſerv'd in our firſt and ſecond 
ſhocks at London. A few ſlates, tiles, and parts 
of chimnies fell from ſome houſes : pewter, 


china, glaſſes, and braſs from ſhelves. A clock 


bell, chamber bell ſome time ſtruck : windows 
univerſally rattled, an the like circumſtances 
of tremor. 

In regard to e a were pretty 
ſimilar throughout, Many people fitting in 
their chairs relate, that they and their chairs 


were ſeveral times ſenſibly - lifted: up and fet 
down again. A ſtack of chimnies were thrown 
.down in College-lane ; a place retaining the me- 
mory of a fort of univerſity once beginning at 


Northampton... The windows of houſes rattled 
throughout the whole town : but no miſchief 
done: in general it was frightful, and inno- 


cuous. 
They fancied * the motion of it, as 5 


"expreſſed it, to be eaſtward, In ſtreets that 
run north and ſouth, the houſes on the eaſt ſide 
of the way, were moſt affected. And Dr. 
_ $tonebouſe's dwelling, the ſtrongeſt in the town, 


was moſt: ſenſibly ſhaken. So it was likewiſe 


obſerved, that churches were moſt ſubject to 
"its violence. They thought to, that the mo- 


tion 
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tion ſeemed rather horizontal, or lateral, than 
upward. Some counted the pulſes diſtinctly, 
to the number of four: that the ſecond, and 
third pulſes were . than the firſt, and 
fourth. 

From all theſe various oben there wind 
no ſulphureous ſmell, or eruption; no fiſſures 
in the ground perceived. Vet ſeveral people 
were ſick upon it: infinite numbers terribly af- 
frighted, and as ſoon forgot the impreſſion of 
it; or talk'd of it in a merry ſtrain; as com- 
monly with us at London. So little are the 
vulgar affected, without ſomething very ſenſi- 
ble; and ſo ſoon is the ſenſe of it worn out! 


It was more evidently perceived, by people 


ſtanding; moſt, by thoſe that were ſitting : 
leaſt, by ſuch as were walking: and in upper 
ſtories of houſes, more than in lower; or in 


cellars. Some coming down ſtairs, were in 


danger of being thrown forwards. Several 
fitting in a chair, and hearing the hollow thun- 
dering noiſe, and thinking it was a coach paſſ- 
ing by; when they attempted to get up, to 
fee what it was, they were thrown back again 

in their chair. Some heard the wainſcot crackle. 
Some fitting in their chairs leaning forwards, 
were thrown down on their hands and knees. 
Some people heard the noiſe without feeling 
the ſhock : others felt the ſhock without hear- 


ing. 
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7 De Phileſopby of 
ing the noiſe. Some in a ſtanding poſture; 
were forced to lay hold on a table, to _ 
themſelves from falling. 

It was particularly remarked (as ltere os 
ſerved) that birds in cages were ſenſibly af- 
frighted ; thruſting their heads under their 
wings. Mrs. Alicoc of Loddington,  North- 
amptonſhire, a lady in child- bed, was ſo affect- 
ed, that it cauſed her death. Mrs. Hardy, a- 
nother lady in the ſame eircumſtance, and in 
the ſame county, likewiſe expired upon it. 
Some people felt a ſudden ſhortneſs of breath, 

that they were foro d to go out into the open 
air, it ſo affected the pulmonary nerves. Many 


were taken with head-achs, and other ſick- 


neſſes. | ; 
"Theſe are, in general, the Se 


266. obſervations made, at the time of theſe 


earthquakes; when we recolle& ourſelves, 


after the ſuddeneſs, and fright. Give me leave 
to make the following remarks therefrom. 
iſt. As far as we can poſſibly learn, where 


no one can be prepar'd, at different places, by 


time keepers; this mighty concuſſion was felt 
preciſely at the ſame inſtant of time; being 


about half an hour after twelve at noon. This, 
I preſume, cannot be accounted for, by any na- 


tural power, but by that of an electrical vibra- 


tion; which, we know, acts inſtantaneouſly. 
| | 5 | 
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24ly, Let us reflect on the vaſt extent of this 
trembling, 100 miles in length, 40 in breadth, 
which amounts to 4000 ſquare miles in ſurface. 
That this ſhould be put into ſuch an agitation, 
in one moment of time, is ſuch a prodigy ; as 
we ſhould never believe, or conceive, did -we 
not know it to be fat, from our own ſenſes. 
But if we look for a ſolution of it, we cannot 
think, any natural power is equal to it, but 


that of electricity; which acknowledges no ſen- 


ſible tranſition of time; no bounds. 

3ly, We obſerve the vulgar ſolution of ſub- 
terraneous eruptions receives no countenance, 
from all that was ſeen, or felt, during theſe 
earthquakes. It would be very hard to imagine, 
how any ſuch thing could ſo ſuddenly, and in- 
ſtantaneouſly operate, thro this vaſt fpace ; and 
that in ſo ſimilar, and tender a manner over the 
whole, thro' ſo great a variety, as well as ex- 
tent of country ; as to do no miſchief. A phi- 
loſophical inquirer in Northamptonſhire, who 
had his eye particularly on this point, takes no- 
tice, there were not any fiſfures in the ground ; 
any ſulphureous ſmells, or eruptions any where 
perceiv'd ; ſo as to favour internal convulſions 


of the earth. The reverend Mr. Nixon of 


Higham, and Mr. Smith, in his letter from Pe- 
 terborough take notice, that they could not learn, 


there were any. ſort of eruptions out of the 


earth, 
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earth, any where: ho ſmoke, vapor; or ſmell* 


tho' they made ſufficient inquiry about chat cir- 
cumſtance, according to particular direction. 
Yet we learn from a letter at Uppingham in Rut- 
land, that a plaiſter floor became crack d there- 


by. Theſe kind of floors are frequent in this 
country; what we call fucco in London © and it 


gives us a good notion of the undulatory vibra- 
tion, produc'd by an earthquake; which fome 

have compar'd to that of a muſical ftring: 
others to that of a dog, or a horfe ſhaking them- 
ſelves, when they come out of the water, This 
laſt compariſon would have pleaſed ſome of the 
ancients; who would needs fancy, that the globe 
of the earth was a great animal. Plato, Plu- 
tarch, and others, had ſuch kind of ſentiments. 
Whence one may imagine, that they would 
conceive an earthquake to be, as when a horſe 
Makes a part of his ſkin, upon a fly touching 


him. Some of our correſpondents expreſs the 


motion of an earthquake to be like a boat lifted | 
up by one wave, let down by another. 
4ly, The former earthquake that happen'd at 


8 Grantham, Spalding, Stamford, (which towns 


lie in a triangle) took up a ſpace which may, 


in groſs, be accounted a circle of 30 miles dia- 


meter: the center of which is that great moraſs, 


called Deeping-fen. This comprehends 15 
miles of that 30, in diameter: and where pro- 


bably, 
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bably, the electrical impreſſion was firſt made. 
Much the major part of .Deeping-fen is under 
water in the winter time; underneath tis a per- 
fect bog. Now it is very obvious, how little 
favorable ſuch ground is, for ſubterraneous fires. 
In the ſecond earthquake, not only this coun- 
try was affected again, but likewiſe a much 
larger ſpace of the ſame ſort of fenny ground, 
rather worſe than the former : all Donnington- 
fen, Deeping-fen, Croyland-fen, Ti horney-fen, 

_ + Whitleſea-fen, and Bedford level, and the whole 
extent of Ely-fen, under various denominations. 
This country, under the turf, abounds. with - 

ſubterraneous timber of all ſorts; fir, oak and 
* bruſh-wood: and ſtags horns. Now and then 
they find a quantity of hazel nuts, crouded to- 
gether on an heap. I have ſome of them. This 
is a matter common to all boggy ground over 
the whole globe. Such things are the ruins of 
the antediluvian world, waſhed down from tje I 
high country where they grew, were here lodg d | 
upon the ſubſiding of the waters, and by time 
are O ergrown with the preſent turf. They that 
ſeek for any other ſolution of this affair, than 
the univerſal Noachian deluge, want to account 
for a general effect, by a partial cauſe: and 
ſhut their eyes, both to the plain hiſtory of this 
matter; and to the infinite, notorious demon- 
ftrations of it, from foflil appearances. - 
B „ 
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ch, All this country, tho underneath "tis 2 = 
watry bog, yet thro" this whole ſummer, and 
autumnal ſeafon (as they can have no natural 
fprings in ſuch a level) the drought has been fo 
great on the ſuperficies, that the inhabitants 
were obliged every day, to drive their cattle 
ſeveral miles, for watering. The drought was 
greater, than has been known in the memory 
of any one living. This ſhows how fit the dry 
ſurface was, for an electrical vibration And 
we learn from hence, this important particular, 
that it reaches but 1 little es the earth's 
ne 
Mr. Johnſon, in another Joſey which he 
wrote to me concerning the ſecond earthquake * 
obſerved at Spalding; fays upon this occaſion, 
he was obliged to ſcour his canal, and deepen 
it: that they came to a white quickſand; which 
afforded to all the nn ele 5 
water in plenty. 
In the gravelly ſoil of Londen; and Were 
the two ſhocks were felt by us, in the begin- 
ning of the year; we know there is not a houſe 
in the whole extent of this vaſt city, and all 
aronnd it, but a ſpring of water is ready, upon 
digging a well. Whence we have much rea- 
ſon to believe, that the interior of the earth, 


— — —— — 
r 


is like a ſponge ſoak'd in water. 'So that the 
9 70 2 part is the fuperficies, which is the 
object, 
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object, and the ſubje& of that electric vibra- 
tion; wherein, according to my ſentiments, an 
earthquake conſiſts. | 

This ſhews the miſtake of the ancients, who 
fancying that earthquakes proceeded from ſubs 
teraneous eruptions, built their prodigious tem. 
ple of Diana at Epheſus, upon a boggy ground, 
to prevent ſuch a diſaſter. The marſhy part of 
Lincolnſhire, being my native country, the ad- 
jacent fen, together with that of the iſle of 
| Ely, I have been perfectly acquainted with; 


from one end to the other, ever ſince I knew 


any thing. This vaſt extent of fenny level, 
from near Cambridge in the ſouth, to near Horn- 


caſile in the north, is 70 miles in length. And 
when I perceiv d, that it was, in whole, or in 


part, ſhaken by both the laſt earthquakes: I 


Could not but ſee, that it was no leſs than a 
demonſtration. * che old notion of their 
cauſe. 


bly, Earthquakes are truly moſt violent in a 


rocky country: becauſe the ſhock is proporti. 


onate to the ſolidity of the matter electrif d. 


So that rocks, cliffs, quarries, old caſtle walls, 
and ſtrong buildings, are moſt obnoxious to 
the concuffion. The iſle of Cerigo was more 
liable, and more rudely handled by the late 
earthquake; both becauſe it was an iſle, and 
becauſe it was rocky. So we muſt ſay of the 

92 "2 late 


ds Os 8 . like that of a mu- 
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late earthquake in Switzerland, that f plit the 
mountain, and the old caſtle wall. Whence 
Mr. Jobnſon in his ſecond letter ſays, it crack d 
a very ſtrong brick-houſe in Goſberton by Spald- 
ig. Dr. Doderidge obſerves from Northamp- 
ton, that Dr. Stonehouſe's dwelling being a very 
ſtrong one, was moſt ſenſibly ſhaken. And 
throughout the whole compaſs of this great 
earthquake, we find, both the noiſe, the ſhock, 
and the terror was greateſt at the. churches, 
whoſe walls and bulk made more reſiſtance 
than houſes. And generally ſpeaking, the 
churches throughout this whole extent have 
very fair and large towers, and very many re- 


markable ſpires all of good ſtone, which no * 


doubt quivered very much at top, if we could 
have diſcern'd it. This fame vibration im- 
preſſed on the water, meeting with the ſolid of 

the bottom of ſhips, and lighters, gives that ( 


_ thump felt thereon ; juſt as in common. elec- 


trifying, we feel the ſtroke upon the joints of 


our limbs chiefly. Yet of the millions of or- 


dinary houſes, over which it paſſed, not one 


fell. A conſideration which ſufficiently points 


out to us, what fort of a motion this was not, 


what fort of a motion it was, and whence de- 
rived ; not a convulſion of the bowels of the 


earth, but an uniform vibration or undulation 


tical 
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ſical ſtring: or what we put a drinking glaſs 


into, by rubbing one's finger over the edge; 


which yet brought to a certain pitch, breaks 
the glaſs; undoubtedly. an electric repulſion of 
parts. And from this remarkable ſimilarity in 


the appearance of earthquakes we gather an in- 


vincible argument againſt the old opinion of 
their cauſe; for the tumult of ſubterrancous 
eruptions can have no poſſible place herein. 
ly, We find from all accounts, ancient and 
modern, that the weather preceding theſe ſhocks, 
was mild, warm, dry, ſerene, clear, froſty : what 
notoriouſly favours all our electrical experiments. 


This is particularly obſerv'd by Mr. Johnmſom and 


Mr. Smith, and other accounts. In the exten- 
five ſhock of Sunday March 18, along the S 


ſex coaſt, they take notice from Portſmouth, that 


the day was ſerene, warm, and dry, and that a 
ſhower of rain fell immediately before the 


ſhock. Mr. Bowman of Moulſey obſerv'd. a 
ſhock. there on May 24. laſt, and fays, the air 


was perfectly ſerene, and clear. We very well 


know, that generally, all laſt winter, ſpring, 
ſummer, and autumn, have been moſt remark- 


ably of this. kind of weather ; more 1o,. than 
has been obſerv'd in our memory; and have had 


all thoſe requiſites, appearances, and prepara- 


tions, that notoriouſly. cauſe On that 
pe It or that are the effects of it. 
B 3 0 8H, 
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Sly. We. find the blood-red auſtralis aurora 
in g at Spalding, as with us at London. 
At the time of the earthquake at Mancheſter 
this year, it accompanied it. And this year 
has been more remarkable than any for fire- 
balls, ſtorms, wind, thunder, lightnings, and 
coruſcations, almoſt throughout all England. 
A large ball of fire, with a long fiery tail on 
July 22; that paſſed over great part of England 
northward. Another ſeen over Londun, paſ- 
ang from weſt to eaſt; in ociober. Coruſca- 
tions were ſeen juſt before that extenſive ſhock 
of 70 miles long felt from Lancaſter. to Wrex- 
bam, on april 2, laſt. Fire-balls more than 
one were ſeen in Rutland, and Lincolnſhire 
and particularly obſery'd. And Mr. Synth from 
Peterborough writes, that a fire-ball was ſeen 
the morning of the earthquake, in the upper 
part of Northamptonſhire. All theſe kind of 
metebrs are rightly judg'd to proceed from a 
ſtate of electricity in the earth and atmoſphere : t 
and how far they are actually concerned in cau- 

fing earthquakes, n , AG accurate eee 
tion muſt inform us. | 

ly Mr. Johnſor in both his letters to me, 
on the firſt and fecond-earthquakes, at Spald- 

remarks particularly, -of their effects be- 


7g, 
ing moſtly ſpread to the north and ſouth, and 
eech felt on the ſea Four We may obs 


ſerve, 


N chere meeting! the ſame coming from Wen 
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ſerve, that" ſuch js the drecdan ol Spalding 


river, which both conducts, and ſtrengthens 


the electric vibration: annneyüng it along the 
ſea-ſhore thence, up to Beſon channel ; and fo: 
up Baſton river to Lincoln. as we: nen by 
caſting Our eye on a map i 3115 

We obſerve further, abb; main of this 


and earthquake diſplay d its effects along, | 


and between the two rivers, Wollend and 


/ and that from their Very origins, down to their 
fall into the ſca. Jt: likewiſe, reach'd the river 
MWitham, which directed the electric ſtream that 


way too, to Lincoln. For, which reaſon, as 


likewiſe tothi T rent at dul which con- 
b it to Ne . w. I 10 


The firſt eldctrical FRO Gans: „ 


made on the high ground above Daventry, in 
Northamptonſhire ; where the Raman camps 
are, made by P. Oforius the proprætor. From 
thence it deſcended chiefly eaſt ward, and along 
ford, Spalding, the ſea: and along the riyer 
Avon, or Nen, to Northampton, ' Peterborough, 
Misbech to the fea. It ſpread itſelf all over the 
vaſt level of the iſle of Ey; further d by very 
many canals, and rivers, natural, and artificial, 


made for drainage. It was ſtill conducted 


B 4 eaſt· 
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eaſtanard up Mildenball river, in Suffolk,” ta 


Bury, and the parts adjacent. All this a 


duly conſider d, is a confirmation of the doc- 


rine ILadvanc d on this ſubecrt . 

1 oly, J apprehend, it was not the noiſe in 
the air, as of many cannon let off at once, pre- 
ceding the earthquake, that ſo much affrighted 
people, or affected the ſheep; the rookery at 
Kenfngton, the hen and chickens in Gray s-inn- 
lane, the pigeons. It could not be barely the 
ſuperficial movement of the earth, that diſ- 
tutbd them all at once. I judge it / to be the 
ect of electricity, ſomewhat like what cauſcs 


| ſea\fickneſs ; e ſort of motign, as we are 


not artuſtonted to. So the earthquake affects 

all thoſe of weak neroes, or that have nervous 
complaints; obnoxious to hyſterics, colics, 
rheumatic pains in their joints; ſeveral women 


were ſeized with violent head- achs, before both 


the ſhocks wi felt in London, It was this that 
gave the people a ſhortneſs of breath. Mr. 


Smith from Peterborough ſpeaks of a perſon 


that found himſelf. very fick upon it. This 


made the dog run -whining about the room, | 
ſecking to get out: this made the fiſhes leap 
up inthe pond at Saut har; like as the expe- 


riment of electrifying the fiſhes: it makes them 
ſick . And this cauſes the birds in cages to hide 


dhSir! rhhceds ders chr wings, becauſe. they 


cannot 
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cannot fly away. Which is commonly ob- 
ſerv'd of them in Tal, and countries, . 
earthquakes are more frequent. 

:..11ly, I obſerve, the ſhepherd. at Bust 
thought the motion of the earthquake, and the 
ſound, was from the north- weſt to ſouth- eaſt: 
the like Mr. W. Smith from Peterborough) On 


the contrary, Mr. Byfield the ſcarlet-dyer in 
Southwark, thought the noiſe came from the 


river below bridge, and went toward Heft- 
minſter; where it rattled ſo, that he did not 
doubt, but chat n _ cindy was _— 
down. il line 


of the motion of the earthquake, from the dif- 


ferent poſition of people's beds; but from the 


contradictory anſwers given, he cou'd not ob- 
tain any ſatisfaction, as to that point. All this, 
and what was obſerv'd from Northampton, of 
the motion being thought by ſome, to be up- 
ward and downward ; by others rather hori- 
zontal, or lateral: the counting the pulſes, 
and the like, only points out to us the prodi- 


gious celerity, and the vibratory ſpecies of the 


motion of an earthquake. But far, very far 
is this from being owing to the tumultuous ebul- 
lition, the Irregular _— os ſubterraneous ex- 
Ploſions. 11 


a 12h, 


Dr. Par ſons 1525 pains to rind out the 185 


— — — — = — — 2 — 
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tin 2ly, How the atmoſ; phere, and earth, are 
put into that electric and vibratory ſtate, which 
prepares them to give, or receive the ſnap, and 
the ſhack, which wie call an carthquake.; what 
it ãs, that immediately produces it, we cannot 
ſay : any more than we can define, what is the 
cauſe of maghetiſm, or of gravitation; or how 
muſcular motion is perforin'd; or athonſand 
other ſecrets in nature. - 49:1 

We ſeem to know, that the 8 of hs 
world has diſſeminated ethereal ſire, thro' all 
matter, by which theſe great operations are 
brought about. This is the ſubtil fluid of Sir 
Haar Newton, pervading all things; the occult 
fire- diffuſed | thrg' the univerſe, according to 
Mamilius Ficinus the platonic philoſopher, on 
the Timeus of his maſter. All the Platoniſts 
inſiſt on an occult fire paſſing thro', / and agi- 
tating all et by its e aps ww bande 
five motion. mot 4 
Before them, H. ppocrates 9 in So PA 

fade I de wittds ratione, that this fire moves 
all-in all. This ethereal fire is onę of the four 
elements of the ancients. It lies latent, and 
cent: till collected into a quantity, that over - 
balances the circumjacent; like the air crouded 
into a tempeſt : or till it 1s excited, by any pro- 


per motion. 


This 


EARTH HUQUAK EE. 27 


"This fire gives elaſticity: and elaſticity of vi- 
heath is the mother of electricity. We don't 
ſo much wonder at phoſphorus atifing from ani- 
mal ſubſtances; for this fire is in water, and 
betrays itſelf to our ſenſes, in ſalt water. Many 
a time when I have paſſed the Lintolnſhire 
waſhes, in the night time; the horſe has ſeem d 
to tread in liquid flames. The ſame appearance 
is oft at the keel of a ſnip. Fire exiſts in 
Ner- ſays Pliny, as well as in human bodies. 


nat. hiſt. II. 10. Loaf ſugar beaten in the 


dark i is luminous. Many vegetables, as indian 
cane, and rotten wood the like, as Bartholin 


largely recites, de luce bominum ci. All elecs 


tric bodies have this privilege : that is, they 


more eaſily diſcover it. Amber, gum lac, 


naptha, bitumens, ſome precious ſtones. My 


old friend Mr. Stephen Gray the father and great 
propagator of electricity, -ſhow'd/ me experi- 
ments therein, in the year 1705, then at Cor 
pus Cbriſti college in Cambridge. After ward in 
1719, be ſhow'd by experiments before the 
Royal Saciety, that paper, Tibbands, filk, ſat- 
tin, cloth, ſhavings, linen, goldbeaters-ſkin, 


and in Kort almoſt all kind of ſubſtances diſ- 


cover electrical ſparks of fire in the dark: jef- 
pecially when well warm'd' before the fire, or 
in a cold, dry, nitrous ait, and in a room 
here there is no company. This ſame qua- 
lity 


1 
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bty is found in dacuo, as Dr. Deſaguliers ſhow'd 
before the Royal Soeiety, march 31, 1720. 
He took an exhauſted glaſs globe, and cauſed 
it to be turn d round violently, in an engine: 
dy rubbing the hand upon it, it was illumina- 
ted within ſide, with purple ſtreams. This 
gave foreigners the idea of uſinig e 
in electrical experiments. ü biupil cf 555730: 
'::'Fhe operation of the ethereal fire is e 
nay, infinite; àcdording to ĩts quantity, and de- 
gree of incitement, progreſs, hindrance, or 
furtherance. One degree keeps water fluid, 
ſays the learned biſhop of Coyne: another turns 
it into elaſtic air; and air itſelf ſeems nothing 
elſe, but /vapors, and exhalatians render de- 
laſtic, by this firme. % ot 

This ſame fire permeates, and dviells i in v all 
bodies; even diamond, flint and ſteel. Its par- 
ticles attract with the greateſt force, when ap- 
proximated. Again, when united, they fly 
aſunder, with the greateſt force, and celerity ; 
it refiſts nothing quieſcent, but when put into 
motion, it diſdains all reſiſtance. All this is ac- 
cording to the laws preſcrib d by the ſovereign 
architect. This is the life and foul of action, 
and reaction, in the univerſe. Thus has the 
great author provided againſt the native flug- 
giſhneſs of matter! light, or fire in animals, is 


urn we call the animal ſpirits; and is the au- 
thor 
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thor of life, and motion. But we know not 
the immediate mode of muſcular motion; any 
more than how, in inanimate matter, it . 
the vibrations of an earthquakeeee. 
- Of. this fire, the excellent Manilius Pa 5 
writes, who liv" d in the time of Auguſtus, _ in 
9 1 Aſtronom. I. © 5% 3 4 ha. 10 
2 Funt autem . permiſti partibus 1 ignes; FR 
Qui gravidas habitant fabricantes fulmina nubes : 
Et penetrant terras, Ainamę: imitantur Oùympo: 
Et calidas reddunt ipſis in fontibus undas. 
Ac ſilice in duro, viridiq; in cortice ſedem 
Inveniunt; cum ſilva ſibi colliſa crematur. 
i ufo ; adeo natura 4 omnis abundans ! 


| Which may thn be engliſh 'd. 

Fire univerſal nature traverſes. 

It makes the thunderbolt i in tumid clouds : : 
In dice Vulcano's penetrates. the earth : 15 
And ſends the boiling water from its ſprings. 
In hardeſt flint, and ſofteſt wood. it dwells : 
Which by colliſion ſhows itſelf in flame. 
With fire ſo Pregnant 18 all nature found! 3 


1 3ly, The great 2 then with us, is 
how the ſurface of the earth is put into 2 
vibratory and electric ſtate, by heat and dri- 
neſs ? we muſt needs acquit the internal of the 
earth from the charge of theſe ſuperficial con- 

cuſſions. 


gs P/ De Pßilhſapby o 
euſſions. How then is the ethereal fire crouds 
ed together, or excited, ſo as to cauſe them; 
ſeeing in our ordinary en ener 
we make uſe of frictionn?WW2W2 ; 

HBut that friction alone des not excite a 
enn wye know from the obvious experiment 
of flint and ſteel, where the ſuddenneſs of the 
ſtroke, and hardneſs of the matter does it. 
Another method of exciting it, is the letting off 
a number of great guns, which ſo crouds the 
ethereal fire together, as to electrify glaſs wins 
dows ; obſerv d by my friend the reverend Dr. 
Stephen: Hales. The aurora Borealis, auſtralis, all 
kind of coruſcations, meteors, lightning, thun- 
der, fire-balls are the effects, and may reciprocal- 
ly be the cauſe of electricity; but how in particu- 
lar we know not. Come we to the animal world, 


we muſt needs affert, that all motion voluntary, 


involuntary, generation, even life itſelf : all the 
operations of the vegetable kingdom, and an in- 
finity more of nature's works, are owing to the 
activity of this electric fire, the very ſoul of the 
material world. And in my opinion, tis this 
alone, that ſolves the famous queſtion, ſo much 
agitated with the writers in medicine, about the 
heat of the blood. How theſe, how earth- 
1 are begun, propagted,”v we ans: . to 

We 
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We may readily enough preſume, chat the 
contact between the electric, and the non-elec- 
tric, which gives the ſnap, and the ſhock, mult 
come from without, from the atmoſphere. Per- 
haps by ſome meteor that crouds the ethereal 
fire together: which then flies off with that 
immenſe force that cauſes the earthquake. In 
the point of contact on the earth's ſurface, the 
ſame thing is done, perhaps, another time, by 
a ſhower of rain. Our thoughts upon this mat- 
ter muſt needs be as immature, as they are no- 
vel. But we may readily conclude, that tho 
the original ſtroke comes from the atmoſphere, 
yet the atmoſphere has no further concern in 
it: no aereal power, or change therein, can 
propagate itſelf ſo inſtantaneouſly, over ſo vaſt 
a ſurface; as 4000 miles ſquare. Therefore 
the impetuous ruſhing noiſe in the air, accom- 
panying the ſhock, is the effect, and not the 
cauſe. And all this 1s ſtrongly confirmed. by 
this obſervation, that the barometer and ther- 
mometer received no A upon the earth- 
| jt "= 
But ſurely, ho; is not a * of fleſ that 
is not affected with ſo ſtupendous a concuſſion F. 
let a man eſtimate his own power, with that 
which cauſes an earthquake; and he will be 
perſuaded, that ſome what more than ordinary 
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i intended * ſo rare ad woiiderful a motivn. 
That great genius Hippocrates, makes the whole 
of the animal economy to be adminiſtred, by 
what we call nature; And nature alone, ſays 


he, ſuffices for all things, to animals: ſhe knows 


herſelf, and what is neceſſary for them. We 


muſt extend this thought to the inanimate world. 


And can we deny then, that he here means a 
conſcious and intelligent nature; that preſides 


over, and directs all things, moves the 'ethea 


real ſpirit or fire, that moves all things: a divine 
neceſſity, but a voluntary agent, who gives the 
commanding nod, to what we commonly call 
nature; the chief inſtrument in the moſt im- 
portant operations of the vaſt machine, as well 
as in the ordinary ones, particularly the human 
one: adminiſtring the whole economy (as he 
ſays) without 0 en . And _ 
leads us, 

Aly, Laſtly, in RIFE to the ſpiritual aſs 
we ought to make of theſe extraordinary phe- 
nomena, or of our inquiries about them, I ſhall 
firſt obſerve, that we find abroad, ſeveral of 
theſe earthquakes this year have been very fa- 

tal. In the laſt we read of, at Philippopoli in 
2 brace, the whole city was deſtroyed, above 


4000 inhabitants killed. At home, where above 


half a ſcore — concu flions have been felt, 
* | there 
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chere has. not been one houſe thrown down, 
one life loſt. This ought to inſpire us with a 

very ſerious reflection about them ; nor is it al- 
together unworthy of our . that they 
began with us in London, in February iaft : and 
after viſiting the circle of the globe, at preſent, 
end with us. 
 2dly, We may 8 that if we did but 
read the works of Hippocrates, Plato and his 
followers; of Tully, Galen, and the like ethic 
writers of antiquity ; whilſt we ſtudy, and try 
the affections of matter; we ſhould improve in 
philoſophy, properly ſpeaking: we ſhould lift 
up our minds from theſe earthly wonders, and 
diſcern the celeſtial nm they preſent 
to us. 
The original meaning of the word philoſo- 
phy, was rightly apply'd to moral wiſdom. 
We who have advanced both the natural, and 
moral, ſhould, as the ancients did, join them 
both together. By this means, we gather, the 
truth of the higheſt, and moſt excellent philo- 
ſophy, to be found in thoſe volumes of firſt 
antiquity, which we call ſacred: and which, 
it is our peculiar, and ineſtimable happineſs to 
paſlels, We ſhould adore that divine light, 
which they hold forth to us. Eſpecially in a 
country, where the principles of true religion 


34 De Philoſophy, &c. 
are open, and undiſguiſed: where the eſta- 


bliſhed profeſſion of it is rational, noble, and 
lovely: worthy of the moral governor of the 


world; fit for him to enjoin: for us to practiſe, 


with pleaſure gad effect. 


A November „ 


W. SroxzLEV. 


. 


Read at the Royal Society, December 6. 
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To the Right Honourable 


T he Earl of Wuacerzertik 5. 
. Freſident of the Royal Society. 

3 ] I, 1755, being All Saints day, will 
prove a moſt memorable point in the 


current of time, as long as the revolution of our 
globe, meaſures it. This has induced me again 
to treat on the ſubject; a regard due to ſo re- 
markable events in our own days, our own 
country, among others. | av 
Though the mere hiſtory. yhorevf merits to 
be recorded, and fomewhat of their manner; 
as far as they ſeem to lead us to the philoſophy 
of theſe [prodigious movements of nature: yet 
1 was more particularly induced thereto, when 
1 could not help perceiving, that they all point- 
ed out the cauſe, which I ba en - fir 
years age | 
I have been attentive to this typing; upon 
every occaſion that has offered from home, or 
abroad; and this laſt of 1 November, has in 
; every circumſtance ſo confirm'd it, that I hope, 
it 1 not be unſeaſonable to add this third part 
A2 to 


H E amazing phenomenon of Neuen 


J 


Be Philoſophy of 
to my former. We cannot treat on this awful 


ſubject, without a regard to religion, never to 
be ſeparated from ſo extraordinary a power in 


nature. A power wherein all the four elements 


are engaged; not in a mutual eppoſition, and 
friendly ſtrife; for in that elemental combina- 
tion, the operations of nature in their uſual 
courſe are carried on: but in a concurrence tu- 


multuous, an engagement abſolutely hoſtile. 


Theſe unbridled ſtorms require the hand of 


providence to overrule them, to rebate, to di- 
rect. And this before us appears; to be one of 
the greateſt commetnorated in -hiſtory, like to 

that of Tiberius s time, when 13 noble cities of 
Ila minor were totally deſtroyed, as now Lif- 
bon, St. Des, and ſome more. They were 
not ſwallowed up, according to the vulgar no- 


tion, and the vulgar way of expreſſion, on theſe 


odbcaſions, but ſhaken into an heap of rubbiſh, 
as now Liſbon, &. They were rebuilt on the 
dame foundations; this happened ten years be- 
Fore our Saviour's baptiſm, and entry on his 


public miniſtry. There appeared ſeveral more 


of theſe tremors, in the Roman empire, about 


4 


this time; but Aſa mi nor was a very conſpi- 


cuous point, and prov d a moſt fruitful ſeed. 
plot of the chriſtian church in its infancy, where 


were the ſeven flouriſhing churches, to which 


St. Jon addreſſes the apocalypſe. A judgment 
01 LW this 
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this very proper to reduce the inhabitants to 
ſuch a ſerious frame of mind, as is agreeable 
to the views of religion. And we may obſerve, 
- the prophets often ſpeak of ſuch, as preludes 
to the advent of Meſſiah. Thus {aiab xiu. 6. 
« Howl ye, the day of the Lord is at hand, it ſhall 
ce come, as a deftruftion from the Almighty. 17. 
's Therefore I will ſhake the heavens and the earth, 
* &c.” repeated in Joel iii. 14. very n. 
ably. Haggat ii. 6, 7. 
And theſe kind of portents, at all times are 
ſeaſonable, to recal Chriſtians from the riotous 
exceſſes, and love of pleaſure, which is the ge- 


neral ſourſe of the evils in this ſtate of things: 


that want to be corrected, that diſſipate all re- 
flection, promote a neglect of that ſoul of reli- 
gion; the ſabbatic duty, that corrupt the mo- 
nals of mankind, and prevent the good exam- 
ple, which the great ones ought to hold forth, 
to the inferior part of the world: eee 
which, all advice, and inſtruction is fruitleſs. 
Hence it is, that Chriſtianity, intended, nid 
incomparably well ſuited, to make us happy 
here, as well as hereafter ; to render the world 
even a kind of paradiſe, is defeated in its pur- 
poſe. For did we intimately conſider the mat- 
ter, it is chat alone, which gives true nee 
human affairs, even in our preſent ſtate. 
T 1 A 3 1 


6 The Philoſophy of 
In my firſt paper on this ſubject, I recited 
the general appearances of earthquakes, in the 
form of axioms; as very helpful in the inveſti- 
gation of cauſes, Its now uſeful to repeat 


them, and from later ee nod ſomewhat 
brad and enlarged, thus : | 


CIRCUMSTANCES. 


. That earthquakes always happen i in calm, 
warm, dry, ſultry ſeaſons; or in a dry, froſty 
8 | | 

II. That they are felt at ſea, on lakes, rivers, 
even in the main ocean, as well as on land: and 
at that time the fea and waters are calm, 
III. That earthquakes differ very much in 
magnitude. Some ſhake a very large tract of 
country, at the ſame inſtant of time: ſometime 
extend to many countries, ſeparated by moun- 
n lakes, ſeas, the ocean. 

IV. That earthquakes differ much in the 
quantity of their vibratory motion ; whence in 
ſome, though largely extended, they are inno- 
cuous : in — both n and large, they 
lay all 1 in runs. | 

V. That a lcd cnttideoing noiſy accom- 
panies them, or rather ſeems to precede the 
ſhock ; which rolls in the air, like the noiſe : 
of cannenn. 
; vi. That 
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VI That they are felt more ſenſibly in the 
upper ſtory of houſes, than in the lower; on 
-lofty buildings, dane, T; . en _ 
the like, 
VII. That the ſhock is more violent upon 
more ſolid buildings, -churches, caſtles, towers, 
and ſtone-houſes, than on thoſe of 1 ma- 


terials. 
VIII. That many pebple find themſelves ſick 


at ſtomach, with head- achs, vertigo's, pains in 


their joints, and the like: which nnen 
for the day after, or longer. 
IX. That earthquakes generally happen ti to 
great towns, and cities: and more particularly 
to thoſe that are ſituate on the ſea, bays, and 
great rivers. | 7 
X. That carthaaalon do not cauſe any da- 
mage to ſprings, and fountains: but pr 
in wells becomes foul for ſome time. 
XI. That they are frequent; in the neigh 
bourhood of a valcano. 
XII. That earthquakes often Saks rocks, 
mountains, cliffs hanging over the ſea, ſplit 
them from top to bottom, er down _ 
parcels of them. N 
XIII. That fowls domuſtic birds i in i the! air, 
cattle in the fields are gas fiſhes in e 
water much affected therewith, '' | 
N 4 4 XIV. That 
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XIV. That chandeliers in churches vibrate; 
belle in ſteeples and houſes ring. 

XV. That ſometime, the hollow, 1 
| ing noiſe accompanying an ee is heard 
without any motion on the earth. THe 

XVI. That an impreſſion or agitation in the 
water, is ſometime perceiv'd, without a mo- 
tion on the earth: at other times ende, np 
it. 

XXVII. That Pop balls acid meteors are fre. 
5 obſerv'd then. 

XVIII. That the ſurface of che . is chief. 
ly, and moſt , the * of _ 
_ 7 5301 

XIX. That ah affect to run up ri- 
vers and 'ſea-ſhores, and act more violently on 
www neighbouring thereto, 

A due reflection on theſe particulars _ lead 
us to the real cauſe, electricity, no other than 
-what: cauſes thunder and lightning. meteors, 
coruſcations, aurora's, and the like aerial ap- ä 
pearances. | 
„ eiThe 8 paper * had . up in part, 
to be laid before the Royal Society, but was 
continually interrupted by new accounts every 
poſt. From the whole I extracted what was 
chiefly requiſite for the ne of vile 7 
our main doctrine, - Te 
1 Being 
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Being at Stamford, in the beginning of Au- 
guſt laſt, J heard from all hands, of the earth- 


quake perceived there, and round the country 3 


on Friday the firſt of that month at ſeven in 
the morning. 

They did not ſeruple there, calling it an wn 
quake: though no movement on the earth was 


obſerved, only the horrible noiſe above head, 


always accompanying an earthquake. 
After my return to town, I received a letter 

from our ingenious correſpondent Mr. Thomas. 
Barker, of Lyndon in Rutland, giving a very 
preciſe rehearſal of what he obſerved therein. 
Whilſt I was tranſcribing the particulars, in 
order to lay them before the Society, we have 
had ſuch numerous, and continually repeated 
accounts of theſe dire diſaſlers, well nigh thro” 
all Europe, happening this year, that I could 
not avoid making mention of them all. But 


as theſe: bare relations may be accounted only 


matter of hiſtory, I ſhall ſpeak ſomewhat of 
their cauſe, and their diverſities ; which is 
more properly the buſineſs of the Society: yet 
with conciſeneſs; becauſe my ſentiments con- 


cerning them, have been already delivered 1 IN 


Mr. Barker writes, that about 40 minutes after 
6 o'clock in the morning of that firſt of Auguft ; 
landing Wink a north window, he heard a 
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continual rumbing noiſe, like a long clap of 


chender as if about four miles off. 


At firſt he thought it ſuch, but as not a doud 


was to be ſeen, the ſky being perfectly clear, 
he e not —— that it ſhould be hun 


Then he took it for a elend, rat- 


tling over the ſtones, juſt under his window. 


Others in the houſe heard it, and fancied, 
ſomething was fallen down; and rolling about, 
above ſtairs. Others in the village ſuppoſed it 


to be the rattling of a coach, or a cannon let 


off; or the ſhooting down tent out 15 a cart, 


or the like. 


Many deſcrib d it wich a great any 0 * 
term'd it) accompanied with the rumbling. 
Some ſaid it was louder than any thunder they 
ever heard: and that cattle in the fields were 
much affrighted at it. All agree the noiſe laſt- 
ed ſome few minutes. Some * 8 heard a” 
mo thump again. 

It is reported, that a ball of fire Was cen 14 
before; and a great flaſh of lightning. 

Mr. Barker ſays, that immediately going 
abroad, he ſaw low in the northweſt, a faint 
white hazyneſs in the ſky ; the reſt of the hea- 
vens quite clear. Vet an hour after, many ſcat- 
ter'd clouds appeared from that quarter, the 


wind * from thence: + that the day was 
ad lowering, 
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lowering, yet fair and windy, till the evening. 
Then a ſlight ſhower fell. But the weather had 
been moiſt and ſhowery before. And after 
this, it rained every day, more or leſs, for ſome 
time. The barometer was now 29. 6. begin- 
ning to fall. 

Some diſcerned no concuſſion in the earth: 
others declare poſitively, that the ground ſhook 
under them. One walking between Ketton and 
Tinwell in Rutland, ſaid; the concuſſion was 
violent. But the noiſe was heard all over this 
county of Rutland: as alſoat, and beyond Stam 
Jord, Grantham, Lincoln, Melton- Mowbray, Mal- 
tham, Leiceſter, Nottingham, Kettering and Ruſh- 
den in Northamptonſhire. They ſay, at Lincoln, 
it was repeated again, at 12 at night. 

But a concuſſion was felt in the morning, 
and the noiſe very loud, upon the hill country 
to the north of Lincoln; between the rivers 
Trent, and Ankam. So that they concluded, 
many cannon were fired at Hull. Some ſup- 
poſed many horſes at waggons, were all toge- 
ther running away, down the ſteep hills, from 
the Heath. It actually ſhook many houſes, and 
the walls of ſome felkdown, about Frodingbam, 
Burringbam, Lodington, and Ading fleet near the 
Humber. Some houſes ſhook ſo, and trembled, 
that the walls ſeemed as though they would 
meet. 


E; te- 


2 The uche of 


ewiſe « a letter from Thomas 
_ parliament for the 


WY of Lincoln, intimating, that all the parts 


of that country were - ſenſible of it: both by 


their eyes and ears; from the motion felt, and 
from the exploſion, or noiſe accompanying. 


He adds, upon reflection, he has the greateſt 
reaſon in the world,” to Judge, its en to be 
nou | 

Aſturedly, we may "Ot this Wen 
upon what has been faid ; that the horrible noiſe 
heard around ſo large a fpace of country, and 
which always accompanies an earthquake, muſt 


not acknowlege any ſubterraneous origin; and 


can be no other than an electrical ſhock, a ſtroke 
in the atmoſphere, the ſame as makes thunder, 


That the concuſſion of the earth being but Par- 


tial plainly intimates, there was not an univer- 
fal propenſity in the earth's ſurface, to receive 


the ſhock; it was not in a proper degree of 


electricity. And this we might well expect, 
from the moiſt ſtate it muſt needs be in, when 
the whole year round, the weather has been 

rainy, to an extraordinary degree. © © 
Whilſt 1 was writing this, a letter appeared 
in the Public Advertiſer, for Monday the 10th 
of November, from a gentleman in Yorkſhire; 
giving a circumſtantial account of that carth- 
quake, which happened on March the 25th 
\ laſt, 
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lat, at Black Hameldon, Yorkſhire, near the place 
famous for the annual horſe-races, and held 
there in autumn, with a vaſt eee of 
E 
I judge this anniverſary meeting to wh a conti- 
nuation of the ſolemn panegyres, or quarterly af 
femblies of the Draids, for a publick facrifice ; 
which were always accom * with ſports and 
horſe- races. d 

At the W — on the 2 
hill, is another great meeting held to this day, 
with horſe- races at the ſummer ſolſtice; called 
ſtill the Midſummer-games; a like remain of 
the Druids. And there are ſome eccleſiaſtical 
privileges now ſubſiſting at the church. 

We had a letter concerning that earthquake, 
read at the Society, on Mayday laſt, from a 
gentleman at Ellenthorp. 

The writer of the roth of November laſt as 

| it began with a vaſt thundering, which affrighted . 
the horſes and cattle. That the ſurface of the 
earth roſe and fell, like ridge and furrow, in 
plowing ; i. e. in waves, or vibrations: though 
he had the common wrong notions of ſubterra- 
- neous exploſions, fires from e and the like 
fancies. , 

He deſcribes it | farther; as a going roaring 
poiſe, like many cannon let off; or loud and 


enge thunder, It ſeemed to come from a 
great 
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great ridge of the cliff, on the fouth-weſt of 
Hameldon hill; particularly from that part call- 
ed, N biſton- cliſt, which I take to mean Whites 
fone. It is a vaſt and high rock; white in co- 
lour, and conſpicuous all the country round, 
to a conſiderable diſtance. It is of no conſe- 
quence to recite the deſcriptions and various ap- 
3 pearances, which theſe writers give us, from 
| antiquated apprehenfions, of the cauſe of theſe 
pbaænomena: but in ſubſtance, it is certain, that 
| a vaſt portion of the ſolid, rock was firuck , 
E |. down, by the electrical ſhock, from op to 
| bottom of the cliff. 
This was done in a perpendicular line, as af 
cut ſmooth with tools of a maſon. It is de- 
ſeribed to be fifteen yards thick, thirty high, 
above ſixty broad. This was thrown down into 
the valley, ſplit into many pieces; ſome of 
which were caſt to the diſtance. of five or fix 
hundred yards. | 

Our writer then reaſons upon the ſubject. 
Was it effected, ſays he, by *© a merely natural 
« cauſe; if ſo, that cauſe muſt have been either 
* fire, ot water, or air. It could not be fire, 
« for then ſome marks of it muſt have appear- 
« ed, either at the time, or after. But no ſuch 
= % mark does appear, nor ever did: not ſo 
3 % much as the leaſt ſmoke, firſt, or laſt. It 


could not be water, continues he, no water f 
“ji ſſued 8 
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« iſſued out, when the rock was torn off. Nor 
cc had there been n rain before: In that part 
« Nar was > there any cavity in that ork. of the 
bas” rock, wherein a ſufficient quantity of water 
might lodge. He concludes, there remains 
no other cauſe, but impriſon d air, which he 
* acknowledges equally inſufficient for produ- 
eing the effect. 

At length he makes it merely F 
But though we allow it to be the effect of a di- 
vine hand, yet that hand can work ſufficiently by 
means of the power of the electric ſtroke of the 
elemental fire, ſpread through all nature. And 
that hand can direct the ſtroke, both as to place 
and time, as beſt ſuits the purpoſe of a celeſtial 
monition: where there is ſo great a concourſe 
of the nobility and gentry every year, according 
to our writer's hint. This is wrought, ſays he, 
s in ſuch a manner, that the many may ſee it 
« and fear: And travelling along one of the 
<<; moſt frequented roads in England; who muſt - 
cc ſee it, whether they will or no, _ many 
s miles together. 


7 


Further, it muſt, for many yeats; mange 


ve all the art of man, be a x viſible monument of 

| « God's power. 

Theſe and the like are 7 Gentleman 8 juſt 

and N ſentiments as to the moral purpoſe of 
B theſe 
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theſe wonderful appearances. And it is very 


obvious to inforce the ſame ſentiments, from 
the many like, and much more dreadful earth- 


quakes ſince, which this year, fruitful i in thoſe 


«> 1 2 
* * . % 4 


natural prodigies, has afforded us all over Eu- 

rope. e 
For we have found them chiefly directed to 
great cities and towns. So that if we believe 
Providence is concerned in the government of 
the world, we cannot help looking on n in 
the view of celeſtial monitions. 


Indeed, ſince I ſet pen to paper, in bbb me- 


moir, I have been continually interrupted, with 


more and more of theſe ſhocking accounts, 


every poſt : which have unavoidably carried it 


far beyond its intended bounds, © 

I am much miſtaken, if our philoſophical 
ſolution of the cauſe, as well as the aſſigned 
purpoſe of earthquakes, will not be ' ſtrongly 
corroborated by a bare recital, Wache we oft 
needs make of them. | Sg 


On Saturday the 24th of May laſt, an fant: 5 


quake was felt at Tame, and Lillingſton in Ox- 


Teraſtire. The ſurface of the earth, and houſes 


were much ſhaken, but no damage done. That 


lame day, I rode from Oxford to Windſor: Hav- 


ing delivered Mr. St. Amand's fine library, 
which he n athed to the n 


- Saturday 


; 
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Saturday the firſt. of November, we hed an 
account in the News Papers, of a ſtrange agi- 
tation on the water, in the port and docks of 
Portſmouth: ſo that ſome ſhips; rolled fore and 
aft; others from fide to fide. | But no motion was 
perceived on the earth. We have lately receiv- 
ed a more particular relation of it at the Soci- 
ety. As likewiſe of the ſame Phenomenon at 
the ſame time, between 9. and 10. Mat. at 
Fhmoutb, from Dr. Huxam, who judiciouſſy 
ſuggeſts its true cauſe, an electrical ſtroke: 
but this was felt likewiſe ſomewhat upon land: 
as at Pool, both on land and water. | 

Since then, we have had ample accounts both 
of the agitation on the water and real earth- 
quaxes from Swanſey in Wales, from the 


| coaſts of Suſſex, Surry, Kent, and up the inland 


parts, Godalmin, Guilford, Granburn, Sherburn 


| caſtle, Oxfordſhire, Luton in Bedfordſhire, En- 
field near us; moreover it was obſerved at Peer- 


leſs-Poal, a large body of water by St. Luke's in 
Old Street. It was found too at Whitehaven, | 
Cumberland; and in Loch-Lomund i in Scotland, 
Lochneſs, N K 

The ſame was felt half an hour after nine in 
the morning at Curb, Ireland; with a conſider- 
able ſhock of an earthquake. The motions on 
oy, ſurface 955 the earth, are deſcribed to be 
B 2 EN LY! ſhort, 


Rs 
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ſhort, and tremulous. It was quite confined 
within the bounds of the town. 

The electric ſtroke was felt on the water only, 
at Kinjale ; not the leaft breath of wind blow- 
ing. The water did not riſe gradually, but with 
x hollow and horrid noiſe, ruſhed in like a de- 


luge; roſe fix or ſeven feet in a minute, and as 
ſuddenly ſubfided. It was as thick as puddle, 
very black, and ſtunk inſupportably; being 
ſtirred up from the bottom of the harbor. Very 


great damages done to the ſhipping, which were 
whirled about like ſo many corks, and daſhed 


- againſt each other; many were thrown - o* 
above land, and there left. It came by fits, 
at a quarter of an hour's interval; to the Be 
nite amazement of the inhabitants, who feared 
 Gotiveſtiay . ES ras 79 | 

Thus fared it with the Britannic iſles. 418 
reaſon ſufficient have we, to acknowledge the 
kind indulgence of providence! but ſince we 
have been beyond meaſure alarmed, with this 


terrible judgment taking its hideous ſteps, over 


the continent; and Africa, and Eaft and e. 


889 : whercof we muſt note ops particu- 
lars. 


Firſt, we heard of it weir eee; the 
weather calm, as always is obſerved. The 


chandeliers in ſome churches were found to vi- 
brate; which ſhows a flight motion at leaſt, 


on 


j 
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on the land, as well as on the fluid element. 
But the agitation there, was felt in many parts 
of the province; particularly at the Hague, 
Leyden, Gouda, Rotterdam, Leerdam, Henke- 
lem, &c. It was obſerved to run up the rivers 
Weſer and Elbe. That it is a property of electri- 
city, I have formerly taken notice of. Aſter 
this, we find it, the ſame hour, at Homburgh; 
and Lubec in Holſtein. The water in the 7 rave 
roſe four or five feet perpendicular, and ſubſided 

alternately, and inſtantaneouſly, for a long time. 
The ſhips ſnap'd their cables. Great damage 
done to the veſſels in general. The like no- 
tices from Gluck/tad, and other places there- 
abouts, accompanied with a real earthquake. 
It affected the river Eidar. The people at 
Renſborough at prayers in the new church, ob- 
ſerved three large branches ſuſpended from the 
roof, vibrated very much, from caſt to weſt, 
They weighed twenty hundred each. That 
over the baptiſmal font, not ſo heavy, not ſo 
much affected. The water of the Stabr greatly 
agitated at 1zeboc : and a large * oE timber 
was thrown on the bank. 

The water ſurrounding fort Steinburgh threa- 
| dened to overthrow the fort: thoſe of the Aue 
the like, at Veterſen. The branches in the 

church too vibrated at Emſborn, Bramſtat, Wil- 


fler, Kelli Slehen, and Melidor f. The * 
B 3 (© 
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of the Schwinge and the O0, greatly agitated, 


and ee nd: * . end the 
Elbe. 


F com. Berlin _ 1 he e being 


a elm, z the agitation in the waters was 
found in the lakes at Templin, Netzo, Mablgaſt, 
Rodelin, and Lubbeſe, The water ebb'd and 


flow'd fix Times in half an hour. The 
fiſhermen at Nerzo ſaid, that it had an infup- 
portable ſtench ; which ſhews, that the force 


affects the water, to the bottom of the ſea, It 


was accompanied with a moſt frightful noiſe. 

It was obſerved too in Norway, at Dalecarlia, 
and ſome other provinces in Sweden, At the 
fame time, the rived, and lakes were nn, 
1 

The ſame day and hw we hear df it at Ma. 
rid, in form of a real earthquake. It ſhook 
the Eſcurial, ſo that the royal family were obli- 
ged to abandon it. Several perſons were killed 


by the falling of houſes. The people all fled. 
St. Andrew's church was rent in ſeyeral places. 


The ſhock was felt at Bilbn. 
At Oporto, ſeveral houſes were quite de- | 


ftroy'd : Some churches and ſteeples much da- 
maged. By the ſudden ſwelling of the ſea, 
the water run higher up, than any tides had ever 


reached. | 
The 
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The town of Setuual, or St. Ubes, a flouriſhing 
place, quite deſtroyed, and many ſhips ſunk · 
The chain of rocks on the weſt ſide of the 
town, which contained the quarries of the fine 
jaſper marble of various colours, o valuable, | 
ſplit and rent. 6h 

Malaga likewiſe felt 2 violent ſhock of an 
earthquake, The bells rung in the ſteeples. 
The water in a well overflow'd, and as ſuddenly 
retir'd again. There it was repeated: and the 
people were ſeized with the ſame fooliſh panic 
as with us, fiye' years ago; and totally deſerted 
the city for a whole night. 

Great damages done at Granada, at 22 
Anteguerg. 

It was violent at St. pin and Sevil, where 
the moſt. magnificent cathedral has received 
much damage. Many perſons killed. They 

look'd on it as the Approach of the day of 

judgment, The ſea ſwelld to an amazing 
height, and enter'd the city, almoſt deſtroyed 
it. Not a ſingle church or convent has eſcap'd 
without damage, and few houſes. The —— 
of Triana, the villages St. Juan, Dalfarache, 

Gilbes, Brines, Camas, and many others in the 

neighbourhood demoliſhed. The city of Ae 

reos Win TY. | 
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It past above 30 leagues along the ſea- 
coaſt ; breaking off large rocks tür the | 
ſhores, which Kl into the ſe. 

At Cadiz the French conſul loft his life. The 


ſea carry dd away a vaſt length of the wall, and 


of the mole : deſtroy d the long caufway of 
two miles, with many people, cattle and car- 
riages . it, 7 5 e op terrible 4 en 
_ : pads 

It was felt in the and of Chichlana, at Me 


| 1 Port Real, and Cberex. 


It was violent in Faro in the Made of 41 

garva, quite deſtroyed it; and Lagos. Felt » 
at Siloes, Villa-nova, and all the ſea-coaſt, from * 
cape St. Vincent, to the river Ayamonte. 
The Agitation of the water was ſtrong at 
Porta Maria, at Salamanca, Segovia; very ter- 
rible at Falentia, Coimbra. The cathedral church, 
the jeſuits magnificent college, the church of 


holy croſs, the dominican monaſtery of the in- 


quiſition, and other great edifices une de- 
* there. At Braga the ſame. 
At Gibraltar, the morning was clear, it be- 


gan with a terrible rumbling noiſe as uſual: 


then a trembling and violent ſhock. After a 
ſecond trembling, another ſhock. The guns 


on the batteries plainly roſe, and fell, like 


waves: the earth having an undulatory motion. 
Several things throw off the ſhelves; and the 
1 gable 
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gable end of two houſes rent. Moſt people 
ſeiz d with giddineſs, and ſiekneſs, ſtupified; 
ſome fell down. They that were walking, or 
on horſeback, felt no motion, but were ſick. 
In general, all were affected, as if electrifyd, 
ſo they themſelves expreſs it. The ſea much 
agitated. The ſhips trembled, and felt a thump 
at the bottom. The Dutch ſhips off cape St. 
Mary's, fir d guns of diſtreſs, thinking they 
ſtruck on ground. A large piece of the rock | 
was ſplit off, into the Catalan bay. 
At St. Roque perſons toſs'd out of their feats | 

A arch of the church rent. 
At Agaxeiſt ſeveral walls fell down, and 
row part of the town overflow d. 

— eee na the church much damagd· 

ow it paſs d into Barbary. At Arzilla the 
—_ roſe nine Feet. At T, angier they ſay 50, 

ag. nr mg; 5 
Mequines has ſuffered wah Two thirds of 
the inhabitants deſtroy d. A great mountain 
ſplit, whence a torrent of water ran for ſome 
days. All the whole coaſt of Africa, with a 
dozen cities deſtroy d. n Tunis, Fee, 
A Salle, &c. | $7 

Return we to Europe. The iſland of Ms 
norca was paſs d over. Moſt of the provinces 
in Spain, felt its fury. But the whole kingdom 
of * was involy'd in a general deſolation. 
8 
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The great, the populous, the rich, the ſplendid 
metropolis, and de men of Liſe, totally | 
deſtroy dew 219147 2. 

It was felt e in unn At lee 
both the ſhock and the agitation of the water, 
The river Saane hy Lyons overflow d fo ſuddenly 
and violently, as to do a great deal of miſchief. 
The like, in other parts of that kingdom. 

The whole iſlands of Sardinia and Corfica, 
were ſhaken; and the waters agitated very 
much ; and by: nene done a great deal 
of miſ chief. 

At Turin a ſevese Sick At Basil in Sil 
ſerland, and the neighbourhood. The lake of 
Zurich much agitated. F elt at ge my 
TIRE in Germany, 

This ſame earthquake was felt. the ſame Ane, 


1 the Mf Indies, in the iſland of Barbadoes. 
Further the electric ſtroke exerted its fury, 


on the mountains in Portugal and Agarva, as 
well as cities; on the largeſt mountains and 
ridges of mountains, ſuch as Eſtrella, Arrabida, 
Marvan, Sintra, Monte Julio; they were ſha- 
ken from the foundations, and moſt of them 
open'd at the ſummits, ſplit and rent, in a won- 
derful manner, huge - maſſes of them thrown 
down into the ſubjacent valleys. | 

There is no city or place of note in the | 


kingdoms of Portugal and Agar va, but wha | 
have 


k 


0 
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haye ſuffered more or leſs: Villancua, De 
Portimano, Taveira, Caſiro Marino, Beja, El. 3 
vas, Portalegre, St. Ubes, Caſcaes, Sintra, San- 1 | 
tanem, Coimbra, Caſtello Branco, Lamigo, 0. 
porto, Viana, Braga, Guimar gens, Villar cal, 
| Braganza, Pinhel, and others. . 

It was felt all over Spain, except in Catalb. 
nia, the kingdoms of Aragon and Valentia. 8 

The rivers particularly ſubject to its influence, Ny 
 prodigiouſly ſwelled, the Guadiana, Minbo, 
Douro. It paſſed up the Tagus for 300 miles, 
as high as Toledo, and did damage all the way, 
on both ſides. 

We have many accounts of ſkips at Sea, 

in the middle of the great ocean, participating 
in this amazing phenomenon. A very loud 
thundring Noiſe begins it, it ſeems, as if caſks 
were rolling about upon deck. The maſts, 
the whole ſhip tremble like a reed ſhaken with 
the wind. A great thump felt at the bottom of 
the ſhip, as if it ſtruck upon a rock. The 
Compaſs often overturn'd in the benacle. The 
earthen ware, bottles, and the like broke. If 
in the night, flaſhes of lightning appear, fire. 
balls.. The compaſs often loſes its directive 
power. 
But the eee Tragedy of Liſbon pre- 
ſents us with a picture of all human woes ac- 
cumulated. We ſhould ſhudder at the deſerip- 

tion, 


26 The Philophy of 


tion, n therefore 1 forbear, But the prin- 
ciple of electricity ſufficiently dil] play'd itſelf, 
nor needs any accurate dilucidation : It began 
with a terrible, rumbling noiſe, as uſual. "The 
and ſhaked them as branches of trees, by che 
wind. The houſes bent, or nodded to and fro, 
like the maſts of ſhips juſt mentiom d, till they 
tumbled down; the upper parts of them fr. 
So the ſtceples, and towers of churches. The 
ground and the ſtreets danc d under their feet, 
as they fled, like the wire of an equilibriſt. 
They expreſs it by the term of undulation, and 
_ trembling. Sometime it was ſo violent, that 
they were oblig'd to lie down, or kneel, not 
able to keep on their feet. 

The city of Liſbon is founded on a rock of 
marble; ſo much the more ſuſceptible of the 
electric power, which gave it the vibration. 
Hence the ruins of churches, palaces, houſes, 
lie upon their foundations, reſpectively; as the 
houſes of cards made by children, throwndown 
by a flight ſhock of a table. And fo we are to 
underſtand of all the reſt, in other places. 

Here they tell us expreſsly, that there were 
not any eruptions in the city, fiery,. or other- 
wiſe. But the fires which cauſed the conſe- 
quent conflagrations, proceeded from the lamps 


in — and the culinary fires, in the 
| houſes. 
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houſes. Some places were ſet on fire, ** vil- 
lains, for ſake of plunder.. — 3 

They tell us expreſsly, there were no Sun 
in the earth, in n the city, nor all a10ng 
the coaſt, 

The ſhips were kkewile much agitated. 
The air in a perfect calm. The water in the 
river roſe 20 or 30 feet ſeveral times. 

Beſide all theſe recited, this fruitful year of 
. earthquakes has produc'd many more, in every 

part of the globe; both before and ſince: the 
fatal Nov. 1. as at our colonies in America, at 


New-England, where it did a great deal of da- 


mage to the houſes at Boon, particularly the 


upper part of them, and more to the brick 


buildings, than the timber ones. 
At Philadelphia on Nou. 20, a ſmart Foy 


At New-York, the morning . not a. 
breath of wind ſtirring. 


A moſt furious earthquake happened this 


year at Cachan in Pera. 

Freſh earthquakes have kappen di in Holland; 
and agitations on the waters: Particularly both 
at Leyden and Amſterdam, the water in large, 
veſſels for brewing, were ſenſibly affected. 

The like at Geneva on Dec. g, in Franconia, 
the dutchy of Virtemburg, Suabia, the wy 
gau, Alſace, moſt parts of Swyſſerlang, - 


| At 
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At Milan, Dec. q, violent. The water ex- 
tremely agitated. Great buildings rent. Fur- 
niture of private houſes thrown down. 
From Maeſtricht on the 26th, a ſhock. At 
the ſame time at Nimeguen, Arnheim, Venlo, 
_ Cleves; in the Weterau. , Alſo at Niewied, Bonn, 
Cologne, Coblentz, Neuſs, » Duſſeldorp, Juliers, 
Duren, Stolberg, Stablo, Malmedi, Spa, Ver- 
vers, Barico, Neaux, Aix-la- Chapelle, Liege, 
Lidt, Namur,” P Ath, IPs; Molmies, 
Breda. 

On enk 17, an TE RS". felt about 
Whitehaven, Cumberland. A moſt violent tem< 
peſt of rain and lightning, at the ſame time, 
with us at London: Mr. Barker writes from 
Lyndon, Rutland, that it was a very tempeſtu-/ 
ous night. Men ringing the bells at-R:dlington 
Church, beſide the wind and rain, heard a moſt 
_ affrighting noiſe, as if the'ſteeple was tumbling: 
down, which made them all run out of the 
church. The ſame noiſe was heard Hy Arty 
in their houſes, in the ſame town. 

December 18. an earthquake ſaid to to be 
upon the river Mye in Herefordſhire, attended 
with a great rumbling noiſe, to the aſtoniſn- 
ment of the neighbourhood, who thought the 
world at an end. A cliff with the trees grow- 


ing on it, were ſtruck down into the river. 
Thus 


18 


* 
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Thus we have recounted a ſhort, and gene= 


ral view, of this moſt wonderful, and to many 
perſons and places, fatal effects of this great 
power of nature, which we call an earthquake; 
chiefly on that No. 1. The name of carth- 
quake given by our anceſtors was, with much 
greater” propriety, "than uſually attended to; 3 
and which carries evident tokens of its buff 
and genuine cauſe. 

We have ſince loft ſight of it, by « our a8 


05 r dene deriv'd from a prepoſſeſſion, in favour of 


a wrong cauſe; fiery eruptions, vapors, gaping 
ground, and the hke. Whereas tis really a 
quaking, or tremor only of the carth, of the 
| ſurface of the earth: not like the rending, 
and exploſion of a mine of gunpowder, at 
the Siege of a town, which toſſes up all be- 
fore it, or above it, men, Eu and earth, 
Into the +. Aſa : 

Me have only recited the Wales and chief 
circumſtances, which thow its cauſe: which 
we are to underſtand, as a merely ſuperficial 
vibration: no chaſms, ſinking of towns, cities, 


mountains, rivers, or the like fanciful appear- | 


ances. But hiſtoriography i is not the only pur- 
poſe of the Society. We muſt. endeavour to 
find out the cauſes of things. | ES 

It is indubitably owing to the power of clec- 
rr exerted in the atmoſphere ; the ſame as 
2871 | 5 makes 
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makes thunder and lightning. This power ſub- 
fiſts in a vibration. The ſtronger and more 
ſolid the ; matter. excited by it, the ſtronger are 
the vibrations. Whence cathedrals, churches, 
palaces, goals, caſtles, towers, rocks, ſtone- 
houſes, and er kind of buildin 85 _ 


Wie Tn e in bis electrical experiments, 
met with his ye, from the, violence oh, the 
| hock. "I. 0 393701 
That theſe portents of nature 3 happen 
in. a calm, in Ai weather: that the cattle i in 
the fields are affrighted at it; that the prelude 
is a moſt horrible noiſe: that it affects dy 
and geeſe, above water, fiſhes in the water, 
fowls in the yard, birds in the air; al Ben 
an aerial cauſe. 5 
The ſame is pronounced 055 che 7 . ver 
15 and the like, ſeizing men and women, eſ- 
y of weak conſtitutions, in childbed, or 
15 tely ha 


ndled with a diſeaſe: : of which I know 

ſeveral inſtances, beſides thoſe commonly re- 
. that balls of fire, coruſcations accom- 
: that a quarter of the globe was here af- 

fected at the ſame time, both land, and ocean; Re 
Britain, Treland, from Norway. to Morocco, 
and Barbadbes Iſland: that bells rang in ſtee- 


ples, i in houſes, chandeliers vibrated i in in churches 
| that 


WW 


that this effective power runs along rivers; ſea- 
ſhores, touches maritime places-chiefly 3 indeed 
all its appearances whatſoever confider'd free 


from old prejudice, effectually diſcharge ſub- 
terraneous fires, pyrites and cinnaber, from 
blame; and affert the electrical ſhock, its ge 
nuine cauſe. 

They that can Fong 8 PR running a- 
eroſs the ſolid globe from Cornwall under the 


ocean, to Barbadoes, to Portugal, Africa; Nor- 


way, like ſquibs in the air acroſs a ſtreet, are 
not to be argued with. 
On the 113th November this year, a ſmart 
ſhock of an earthquake at Philadelphia i in. the 
Weſt-Indies. The like at the fame time at New 
York. The ſame in New England, at Boſton. 
The ſame was felt at the fame time, at Ner- 
den Syſſel in Iceland. A violent ſhock at Huſe= 
wig, and upon the water. We can acknow- 


ledge no other than an aerial cauſe to, touch | 


countries ſo diſtant. _ 

From the journal book of the ſhip, the Ch 
of Hungary, Capt. Veale, 1 received this extract. 
It lay under the King's palace at Liſbon, Nov. x. 
laſt. The weather more ſerene and ealm than 
uſual. About 40 minutes after 9 in the morning 

the ſhock began, with a ſtrange and frightful 
rumbling noiſe, ſeeming to deſcend from the at- 
moſphere. Toward the evening a violent ſhock 
0 Mm completed 
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completed the ruin of the city. It was pre- 
ceded, and autended by moſt terrible _ 
pings. g | 
Anda great ball of red 4 in appearance as 
big as the fun, was ſeen. 
Theſe were now viſible, as being in tenight 
when in.the day time, inviſible. | 
In ſo ſurprizing an effect as an earthquake, 
and ſo unaccountable a cauſe as electricity, a 
cauſe but recently conſidered, or known, is it 
to be wondered at, if ſome difficulties occur ? 
can we yet pretend to unriddle all the fecrets of 
electricity; though we know ſome: and in my 
apprehenſion are ſufficiently clear, as to the ef- 
ficient before us? | 
Some objections there-are, not Apendie 
For inſtance; in electrical experiments the 
ſhock is enge. and momentary; Bid: W 
quakes are felt for ſome few minutes. 
To anſwer which, we need not urge ; how 
fear and frights multiply, and magnify objects, 
and appearances. But ſuppoſe the vibrations 
of an earthquake laſt two minutes, there can 
be no compariſon, between our little apparatus 
in experiments, and the ſtroke upon ſeven hills, 
 whereon Liſbon is built. The vibrations of 
_ muſical ſtrings are in proportion to their length, 
and thickneſs : the ſame of bells, and the like. 
There i is no compariſon between the ſnap in our 
little 
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little experiments, and a ſhock upon the globe 
of the earth; whence the horrible noiſe rolling 
from one eminence to another: as in the air, 
the thunder is re- echoed from one cloud to an- 
other. 

Again, ſome find difficulties from apertures 
in the earth, and ſinkings into the ſea, as is the 
caſe of the key at Liſbon; and the like. So as 
to mountains opening, and rivers of water guſh- 
ing out. I profeſs theſe inſtances move me not 
in the leaſt, to derive them from the bowels of 
the earth. The electrical ſtroke from the at- 
. moſphere muſt divide a key, and puſh it into 
the ſea, or a ſtreet that ſtands on a cliff; as it 
divides rocks, cliffs, mountains ; and tumbles 
them down, like as the above recited caſe of 
Whiteſtone cliff, Yorkſhire. 

In mountains we expect reſervoirs of water, 
whence ſprings and fountains flow, by an in- 
explicable operation of nature. And why may 
not electricity puſh rocks, and ſmall iſlands 
into the ſea, Though probably ſeveral of theſe 
caſes are reported only from rey. under a 
falſe notion of the cauſe. 

Some may object, that if the earth was elec- 
trified on an earthquake, every perſon ought to 
feel it; as when touch d in the electrical expe- 
riments. But we know, the perſons in a room 


where ſuch experiments are try'd, are not ne- 
"2 85 Ay 


„ The Phibſoply of 


ceſſarily electrified. Vet we find in earthquakes 


in fact many affected, as if electrify d, by ſick- 
neſs: And all kind of animals are fully . 
of it, and extremely diſturbed. 


Sometime, the caſe of Herculaneum, and ſuch 


fancied accidents are quoted, as places ſunk, 

by force of an earthquake. But this is an er- 
roneous poſition. The city remains intire. It 
was not ſhaken in its laſt cataſtrophe, but buried 
in the lava poured upon it from mount Veſuvius. 

Theſe and ſuch like, are little objections, which 
it is not worth while, to be elaborate in anſwer- 
ing; as having no foundation ON principles of 


philoſophy. 


1 May 1751, 1 received a letter Gin Peter- 


borough, by order of the literary Society there, 
with an account of a woman at Sutton by 
Wansford, who had been quite deaf for two 


years laſt paſt, but was perfectly reſtored to her 


hearing, on Sunday 30 September preceding, 
being the day of the earthquake there. She 


found herſelf reſtored half an gies: before the 
ſhock. 

April 1751, we had an account from Eden- 
burgh, of a perſon reſtored to the uſe of ſpeech, 
1585 a reſolution of the nerves, by electrify- 

His name Robert Mowbray. Theſe and 
many like caſes confirm our Rk | 
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Though the power that produces theſe ama- 

Zing ſtruggles in the elements, be manifeſtly 
one, and the ſame, yet it admits of ſome dif- 
ference in its action; not only as it may be 
more, or leſs forcible, of more or leſs extent, 
or as to the different object of its action, but 
likewiſe in its manner. And this points out 
ſome names of diſtinction, which are at leaſt 
uſeful, in all parts of learning and philoſophy. 
1. We may therefore denominate one of theſe 
|  Þppearances, the air-quake. This ſhows itſelf 
only in the air, in a moſt horrible rumbling 
noiſe, like many cannon let off, echoing from 

2 one hill to another. It may be called ter- 

) Feſtrial thunder. The earth feels-not its force, 

FE or but ſlightly, or partially, here and there | 
muſt not be thought to be in a proper electric 
Nate, and therefore not fully ſuſceptible of the 

ſhock. This is owing to a preceding rainy, 
moiſt feaſon : which is always adverſe to elec- 

3 — 2-ia 47 : | 

 Aloudclap of thunder in the atmoſphere, may 

. be heard over a circle of 500 miles diameter. 
The ſame clap diſcharged at the ſurface of the 
earth the iſt of Auguſt laſt, was heard all over 
the counties of Lincoln and Rutland; and part 
of all the circumjacent counties. It aroſe toan 
earthquake, wherever the ground was in a pro- 


per 


4 
N. , 
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per diſpoſition for it, more or leſs. They that 
can ſuppoſe this phenomenon to ariſe from under- 

ground, are not to be argued with. | 
2. A ſecond kind we may call a Wwaterguake ; 
which exerts itſelf in the air, and water, as this 
on Nov. 1. with us; cauſing a moſt vehement 
agitation of that element, lifting it up, and 4 


throwing it down by pulſes, toſſing it over the | 


banks of canals, whirling about ſhips, -and | 
boats, ſhaking, and daſhing them one againſt 
another, ſtirring up the water from the very | 
bottom: raiſing it from the bottom of Wells, 
and the like. 4 

This appearance occurs in the middle of tbe 
ocean: on the land, here and there accompa, 
nied with real ſhocks of an earthquake, where- 
ever the earth is in an electric ſtate. This phea- | 
nomenon muſt acknowled go. the ſame aerial . 


| .. 


The water is a RY object of its ow, | 
Hoch from its mobility, and from its ſolidity, | 
It chuſes to run up rivers, to any length: to 
run along the ſhores, as ready conductors. | 
They that can fancy ſubterraneous boilings like 

a culinary fire, under all the canals, lakes, ri- 
vers, ſea-ſhores, and the ocean, affected at the | 
fame time, over a quarter of the globe, eſpe- | 
cially in the veſſels of water prepar'd for brew- 


ing, are not to he argued with. YN 


5. 
! 
1 
b 
| 
1 
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We are to conceive, that the electric power 


falls furiouſly on the water, by reaſon of the 


extreme ſolidity of the component particles of 
that moſt wonderful fluid element : whoſe ſole 
property it is, of all matter, to be abſolutely 
incompreſſible. Hence it, more readily at- 


tracts, and aſſiſts the vehemence of the elemen- 
tal, electric fire. Hence it ſo readily falls on 
rocks, mountains, ſteel, ſolid buildings, metals, 


the bones, and joints of animals, and nn 

is of molt ſpecific gravity. 
This therefore cauſes a thump at the bottom 

of a ſhip in the. ſea, as if ſtriking on ground; 


this * and N the maſts, like an aſpen 


leaf. 
3. The third diverſity, we call properly the 
earthquake : a tremor of the ſurface of the earth, 


accompanied with the two preceding, eſpeci- 


o 


earthquakes. The like as to the agitation in 


ally the firſt, the rumbling noiſe. Theſe un- 
dulations are boundleſs, as to ſpace, time, or 
violence; as far as the earth is prepar' d to re- 
ceive them. For if a muſical ſtring be not 
rightly ſtretcht, it has no tone. So a wire in 
electrical experiments never ſo far extended, re- 


cCeives the touch, through its whole length. 


It cannot be hard to obſerve, that all conſi- 
derations ſhow the impoſſibility of a fire under- 
ground perpetrating theſe dire calamities of 


the 


+ The Plllophy of 
the waters, which was perceiv'd even in great 
veſſels of water for brewing : and more, even 
in lead when in fuſion; at that ſame 2 of 
time, as I was credibly inform'd. h 
We muſt likewiſe affirm, that the fire, an 
ſmoak of vulcano's, is the effect of the electri- 
cal ſtroke, not the cauſe. The great noiſe is 
preluſive of the fire, that kindles their com- 
ponent ſulphurs, at the very ſummit; like a 
match of brimſtone ſtruck by a flint and ſteel 
Nor can there be any fire, low in the earth, 
where there is no CONVEYANCE of air, no more 
than in an exhauſted receiver. And though 
fires are found in the bottom of coal- mines 
and the like, where the air can deſcend; yet 
we never hear of earthquakes caus'd by them. 
4. A fourth kind, I hold to be what we 
vulgarly call a 2vaterſpout, which is ſeen both on, 
the water, and on the land. Tis a partial ex 
erciſe of the aerial power, that lifts up the wa- 
ter in the ocean, rivers, wells, canals. A ſi n- 
gle vortex or column, ſometimes viſible of a 
great height. | 
In the accounts from Cadiz and other places, 
the water is ſeen coming from the great ocean, 


like a mountain, and when at the ſhore cover- 


ing the land : and many of theſe like columns 
or ridges 50 or 60 foot high, more or leſs, ſuc- 
ceeding one another. The like appearance 


ceteris paribus in lakes, canals. All theſe are 
| owing 
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i twing to the ſame aerial POR that makes the 
| water-ſpouts, | 

All theſe four kinds proceed Ti the 5 
| cauſe, under ſome differing circumſtances, ſin- 


1 - gle, or complex, greater or leſſer. The ratio- 


nale of them we leave to further diſquiſition, 
content to point out ſome of them, and enu- 
| merate their ſpectes. oe 
55 I ſhall mention a pertinent obſervation of our 
0 friend the learned Dr. Pocock, archdeacon of 


1 Dublin; in his excellent Greg of Egypt, 


„ 
| _.* It has hardly dow 1 ſays he, that 
5 h * they had any earthquakes which did miſchief, 
| « in Egypt; and thoſe that rarely happen'd 
& & were ſcarce perceivable. But in January 
« 1740, they had three great ſhocks, imme- 
e diately, one after another; which threw 
e down ſome moſques, and ſeveral houſes. It 
ce being a year of ſcarcity (therefore dry, from 
« failure of the Nile) all the people prayed 
for plenty of corn. As they have a ſtrange 
« notion, that at ſuch times, the Heayens are 
« opened, and their prayers heard. 
| Aſſuredly, this notion of the Egyptians may 
be accounted orthodox, as well as philoſophi- 
cal. They look upwards for the cauſe, as well 
as the uſe, to be made of theſe extraordinary 
movements, under our feet, Happy are we, 


PT WEST WS. 
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if we think in the ſame manner. It may pu 
us in mind of one circumſtance, ſeen generally | 
throughout all that we have hitherto ſpoke of. 
The chief inſtances of earthquakes are notori- 
- ouſly directed to cities, great and rich owns, 
places of traffick and concourſe, that the nu- 
merous inhabitants may be induc'd ſeriouſly to 
take warning at ſuch judgments, and apply to, 
the Divine Being, whoſe majeſty is as his mercy. | 
Is it not a manifeſt intimation of a ſuper- 
natural hand, that direQs theſe natural cauſes, 
theſe elemental convulſions ; and of infinite 
| goodneſs ; ; when in the almoſt univerſal deſtruc- 
tion of the city of Sevil, for inſtance, only four 
perſons loſt their lives. 6 
To come home, how ought we to e the 
good providence of Gop, who ſpar'd us of 
this iſland, in ſo wonderful a manner ! turning 
what we reckon'd a calamity, into the greateſt 
bleſſing; I mean the rainy ſeaſon laſt winter, 
and ſpring, and ſummer, and autumn, and the 
preſent winter, which we may juſtly conclude, 
ſav d us from the hideous ruin of the more 


ſouthern climates. 


Even in the extreme cataſtrophe of Liſbon, 
where more than 40,000 perſons are moſt mi- 


ſerably periſh'd, about'a ſcore only of our 
countrymen are involv'd in the number. And 
the only buildings left ſtanding, are the Engliſb 
and Dutch proteſtant chapels. : 
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I ſhall conclude this eſſay, with a piece of 
_ criticiſm reminded by a learned friend Mr. Wooffe. 

We have ſeen univerſally, that all theſe earth- 
quakes and agitations happen in a ſerene ſky, 
We have aſſerted their cauſe to be electrical 
ſtrokes from the atmoſphere, the ſame as thun- 
der and lightning, Now, that thunder and 
lightning which produces earthquakes, is found 
In a clear ſky, free from clouds, was known to 
that great genius Horace, as appears very fairly, 
ſrom ode xxx1v. of firſt book; but not com- 
monly underſtood, from want of a true point- 


ing. Thus, 


Parcus deorum cultor & infrequens, 
Inſanientis dum ſapientiæ 
Conſultus erro; nunc retrorſum 
Vela dare, atque iterare curſus 
Cogor relictos. Namque Dieęſpiter 
Ini coruſco nubila dividens 
Plerumque; per purum tonantes 
Egit equos, volucremque currum. 
2 bruta tellus, & vaga flumina 
Qu Styx & inviſi borrida Tænari 
Kees Atlanteuſque Anis | 


 Concutitur. 


A comma is uſually put after the word dlvi- 
dens but erroneouſly. Mr. Baxter diſcerned, it 


ought to be after the word plerumg; otherwiſe 
„ RO tis 


7 Sober „ 


tis not n to that good ſenſe we ought to 

find in our page's and it now «ſhows he was 3 
philoſopher toc „ 

„ may thus pe MY and too ell ac ac- 

commodated to the preſent times. ; 


Seldom do J obſerve the ſacred day, 

And when at Temple, ſmall devotion pay 

To the great Deity ; but rather ſtand 

A hero in the unbelieving band; 
From terrors of a future Fg ment freed, 
To Epicurus, I refer my creed: 1 
But all in vain. For hitherto great Jove, 
Who o'er the clouds his _—_ ring. chariot 
drove; 

Of late his fierceſt lightning 8 been ſeen 
To dart impetuous, thro the ſky ſerene. 
The ſolid earth an awful tremor feels, 

The rivers dance before his chariot wheels. 
To Africt's ſhores the rapid ſhock extends 
Een to the dreadful Sgygian cave deſcends. 
The yawning realm of Tænarus appears 
Awakens conſcience- with unuſual fears. 


Read at che Royal So- e e 
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